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pread the Talent 


‘ARROLL A. FARWELL, Treasurer of Fay, Spofford & Thorndike, Inc., Boston, Mass., is a 

Past President of the American Institute of Consulting Engineers, the Northeastern Sec- 
on of the American Society of Civil Engineers, and the Engineering Societies of New England. 
fter receiving his degree in civil engineering from Massachusetts Institute of Technology in 
06 (then known as “Boston Tech”), he worked for the Pennsylvania Railroad and the U. S. 
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FIG. 3059-- 
(Sectional)--A.S.A. 
300-pound Steel 
Lubricated Plug 
Valve. 


FIG. 2456 SS-—-—OS&Y 
Gate Valve-—-1/16 
Raised Face Separate 
Yoke Arms. Flanges 
are in accordance 
with ASA B16.5. 


Fig. 2433 SS-- 
Stainless Steel Bolted 
Cap Swing Check Valve 
for 150 pounds W.P. 


The Wm. Powell Company, Cincinnati 22, Ohio. . 


STEEL VALVES 


Steel Valves may appear similar on 

the outside. But their performance may 
be quite another story--for there can 
be a big difference in the metal, in 
design and in manufacture. And the 
inside story on Powell Steel Valves is 
that every valve has PERFORMANCE 
VERIFIED. 


Only the finest materials are used in 
Powell Steel Valves. And painstaking 
quality control is rigidly enforced 
through each step of manufacture. For 
example, every machining operation is 
accurately gauged. All parts are 
thoroughly cleaned and degreased. As 
a final step in manufacture, EVERY 
POWELL STEEL VALVE IS GIVEN AN ACTUAL 
LINE TEST. 


Because of Powell's painstaking 
quality control, plant shutdown 
through valve failure is practically 
unknown. Records from refineries, 
power and industrial plants the world 
over prove it. 


Consult your Powell Valve distributor. 
If none is near you, we'll be pleased 
to tell you about our COMPLETE quality 
line which has PERFORMANCE VERIFIED. 








| VERIFIED 
111th YEAR 





POWELL VALVES) 


BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES 
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Carroll A. Farwell — 


Starts on front cover 


Reclamation Service. When the first World War 
started in Europe, Farwell and his wife and daughter 
were living in Spain, where he was employed by 
a Canadian firm as an engineer on a hydro-electric 
project near Barcelona. They returned to the U. S. 
at the beginning of World War I on a refugee boat, 
with no job and no money. Farwell took a “fill-in” 
job with the year-old firm of Fay, Spofford & Thorn- 
dike. Much to his surprise, he’s been there ever since. 


First Large Job 


In 1918, the partnership had received its first 
large job — design and supervision of construction 
of the Boston Army Base ($20 million)— at which 
time it enlarged its force of 21 employees to over 
150. After completion of the Memorial Bridge at 
Springfield, Mass., in 1922, on which Farwell was 
resident engineer, he was admitted to partnership 
along with several other staff engineers including 
John Ayer, Ralph W. Horne, and Bion A. Bowman. 
In 1947, due to increased business, three long-time 
employees were made partners: William L. Hyland, 
Frank L. Lincoln, and Howard J. Williams. These 
seven men guided the policies of the company, along 
with Spofford, one of the original partners, who 
retired shortly thereafter. 


Incorporation 


In April of 1956 the firm was incorporated as 
Fay, Spofford & Thorndike, Inc., primarily to allow 
the firm to bring new people into top management 
positions. At that time, five senior engineers — 
Messrs. Beebe, Cahaly, Jones, Keane, and Turner 
— were elected to the Board of Directors, and these 
men, together with the former partners, now make 
up the Board of Directors of 12 men who direct 
the operations and determine the policies of the firm. 

The partners felt that under the corporate struc- 
ture it would be possible to spread the work load 
and responsibilities to a greater extent, allowing 
for further expansion of the firm. The partnership 
will continue to function on projects where it ap- 
pears advisable to do so. 


Present Projects 


Among the largest civil engineering firms in the 
country, FS&T has designed facilities ranging from 
buildings for atomic reactor research to complete 
military bases in Alaska, Newfoundland, and Labra- 
dor, municipal sewerage and water systems, air- 
ports, highways, piers, NIKE sites, and industrial 
plants. Among the many projects on the boards at 
the present time are: design of the Boston Central 
Artery, an inner-belt highway through downtown 
Boston, that is being done in cooperation with 
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another engineering firm; extension of the New 
Jersey Garden State Parkway to meet the New 
York Thruway; sections of numerous other turn- 
pikes and toll roads; and a $20 million drydock 
capable of handling ships of the Forrestal class; 
plus improvement of piers and waterfront facilities. 

When Farwell joined the firm it did mostly struc- 
tural engineering work, specializing in bridges and 
sanitary engineering. As the staff was increased, 
other types of work were sought in order to diversify 
activities. As Farwell himself says, “Over specializa- 
tion combined with too rapid expansion to handle 
large jobs can be fatal to a consulting engineering 
firm of any size. 


Danger of Over Specialization 


“Take the Federal Highway Program, for in- 
stance. It is a temptation to concentrate on large 
projects such as turnpikes, interchanges, and big 
bridges. But what happens when such work slacks 
off? Then all your eggs are in one basket. We try 
to work in all phases of civil engineering, not just 
one, in order to insure a solid growth for our firm 
and continuity of employment for our people. 

“After the second World War the danger of over- 
specialization was brought home to many consulting 
firms that had been doing work for the armed serv- 
ices. The War ended and so did the work. When 
the war work lightened, we transferred our ac- 
tivities to other fields of engineering. In the last 
ten years we have designed more than half the 
small airports in New England. We increased our 
activity on water and sewerage projects, and have 
completed or are now working on systems for many 
large and small northeastern communities. 


Take Small Jobs Too 


“Taking both large and small jobs has proved 
wise in many respects. First of all, as a professional 
man, an engineer has a responsibility to the area 
in which he operates. How are small municipalities 
to get first class engineering service and advice if 
competent engineers feel that these jobs are too 
small to bother with? Then, too, since a consultant 
does not advertise, good contacts, even on small 
projects, may prove important in the future. 


Training for Responsibility 

“These smaller jobs also are an aid in training 
our engineers, giving them a broader background. 

“We make a practice of developing our own staff 
members to take more responsibility. We seldom 
bring in men from outside to take positions of 
authority. We have an interesting arrangement with 
Northeastern University whereby engineering stu- 
dents work for us for 10 weeks and attend classes for 
10 weeks. After graduation, many of these young 
men join our organization on a full time basis. In the 
years to come some of these students may become 
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SINCE 1888 ALCO 
Has Said: 


"Steam Supply by BaW” 


Back in 1888, when the American Type loco- 
motive was setting speed records on pas- 
senger runs, B&W sold its first boiler to 
Schenectady Locomotive Works, predecessor 
of ALco Products, Inc., to serve the plant. 


In January 1955, two more B&W Two- 
Drum Stirling Boilers went on the line at the 
company’s Schenectady plant. They are pro- 
viding 100,000 lb of steam per hour for 
heating, for driving plant auxiliaries, and 
for some power generation. They bring the 
number to 40 B&W boilers in ALCo and 
its predecessors’ plants. 


What's Interesting about these two latest 
B&W boilers at ALCO is that they have 
operated at higher efficiencies than the de- 
sign contract specified. To ALCO, with its 
long experience with B& W boilers, this was 
no surprise. 


long Range, Sustained economy—the prod- 
uctof the top level engineering design found 
in every B&W boiler—has become some- 
thing to be expected by long time B&W 
customers. 


More and more manufacturers, in the 
widest variety of lines, have learned, over 
the years, to depend upon B&W for an 
eficient, dependable source of steam. What- 
ever your steam needs may be—for heating, 
Pfocessing, or power generation—B&W 
engineers are ready to give you counsel, 
with nearly a century of steam generation 
experience behind them. The Babcock & 

ilcox Company, Boiler Division, Dept. 
ME-2, 161 East 42nd St., New York 17, N.Y. 
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directors or key staff members of the corporation. 


Cooperation with Universities 


“Engineers in New England have a definite ad- 
vantage in being able to work closely with the en- 
gineering departments of fine universities. We have 
found that such schools like to have their pro- 
fessors work with us in a consulting capacity. Cur- 
rently, Dr. John B. Wilbur, head of the Department 
of Civil and Sanitary Engineering at MIT, serves 
as an Associate of our firm, and Professor James 
Holt, Executive Director of the Department of Me- 
chanical Engineering at MIT, as a Consultant. 

“Dr. Wilbur works with us on special structural 
problems and advises on new and better ways of 
handling structural projects. Incidentally, he and 
members of our staff have been investigating the 
possibility of using electronic computers for solving 
such engineering problems as stresses in indeter- 
minate structures and the large number of compu- 
tations connected with highway design. Professor 
Holt lends his knowledge on mechanical problems 
and keeps us advised on new developments. 

“This type of relationship is particularly impor- 


tant on projects such as the U. S. Air Force Base at 
Goose Bay, Labrador. This is an entire community 
in itself. For it we designed 303 separate structures, 
including the Airmen’s Dormitory Complex con- 
taining living quarters and recreational facilities 
for over 700 men. Designing of north country facili- 
ties takes special knowledge and engineering skill. 
The Airmen’s Complex was designed with an exterior 
of anodized aluminum panels so that the shell of 
the building could be erected during the short sum- 
mer season and work continued on the interior 
during the winter. 


Association with Architect 


“On projects of this type we work with Harold 
C. Knight, AIA, an architect who originally was a 
member of our organization but who since has 
opened an office of his own. In this way we can 
offer all the engineering and architectural service 
on any size project. 

“With the formation of the corporation and the 
attendant diversity of engineering experience of- 
fered by our twelve directors, we look forward to 
a future of solid growth and accomplishment.” “ « 





Spectfy “SAVINGS gSEN 


STEAM INJECTION 





INSTANTANEOUS HOT 
WATER HEATER 






FOR ALL INDUSTRIAL APPLICATIONS 
Primary Heater ; 
A primary source of hot water up to 300 gallons per minute at 


140° F. rise. 
Supplementary Heater 











Show your client how to save on maintenance and operating costs 

with a Pick Instantaneous Water Heater. No lost time waiting for 

water to heat; no lost heat from water standing in storage tanks; 

no wasted floor space. Designed for high pressure steam (40#- 

125# psi) the Pick Heaters are the most efficient water heaters your 

clients can use. Check these other outstanding features. 

@ Instantaneous Hot Water — no waiting, water is heated in a 
flash to exact temperature, in volume required. 

@ No Storage Space — compact design permits out-of-the-way 
installations in corners, on walls, overhead, etc. 

@ Maintenance Cost Is Low — can be cleaned in minutes, worn 
parts easily replaced. 

@ Exact Temperature Control — Pick Heaters can be operated at 
high or low loads with minimum temperature fluctuations. And 
it’s done quietly. 

@ Installation Is Inexpensive — only ordinary pipe connections 
are required. 





PICK MANUFACTURING CO. 


Easy installation and accurate temperature control makes them 
invaluable for “spot” applications near point of use. 


“Booster” Heater ; _— . 
To augment overloaded or inadequate facilities. Will auto- 
matically “boost” and correct temperature deficiencies. 


Mail this coupon today for further information -on Pick !Instan- 
taneous Water Heaters, to: 


PICK MFG. CO. 
West Bend, Wis. 


Dept. CE-57 


Address oe ON RTE TEE State..........------- 
Please check below reason for additional information: 
C) Application C) File no ne 


West Bend, 
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only moving part) con- scale on the variable 
trols the total air flow orifice as part of dial 
from the unit. balancing system. 
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re The complete blender 
71C¢ 
This is how the conventional packaged blender looks. From 
th it you and your clients can expect controlled volume of air, 
e constant CFM, long valve life and simplified control. 3. Flow Regulator —with 4. Submaster Regulator— 
of- calibrated dial (CFM or similar to the Flow Reg- 
| to inches of water) to pre- ulator. Reacts to signals 
— set total flow of the unit. from room thermostat. 


~| Revolutionary Dial Air Balancing— 
With New Honeywell Air Blender 


Provides constant delivered air volume—one room can’t rob air from another 





wa wm DIAL air balancing the room thermostat is the air pressure of the high velocity air it is control- 
now free to do its job right. ling to actuate its diaphragm—its only moving 
them part. 


Occupants get the level of comfort they call for. 


And it doesn’t come at the expense of some other For further information about Honeywell High 





ial room. It comes from the system. One room no longer Velocity Ate Binadets snd athes Einneyenl heating 

“robs” another of comfort and air conditioning products, call your local 

nm , Honeywell office. Or write to Honeywell, Dept. 
stan- 


Self-powered, the Honeywell Air Blender uses CO-3-46, Minneapolis 8, Minnesota. 


Room thermostat— Honeywell 


the Honeywell Round 
The “new” look in thermostats that’s a First in heating-cooling controls 
across the nation 


appearing on walls of commercial 

buildings throughout America. New 

design inside gives closer control, Only Honeywell gives you all four— 
vastly superior performance, pneumatic, electric, electronic, instruments, 
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The Reader’s Guide 


The age of the flying surveyor is upon us. Photogrammetry has developed to 
the point where its accuracy will permit it to be used to pay contractors for 
cut and fill on highway work. You photograph the area from a plane before 
the job is started, then photograph it again after it is complete. A comparison 
of the two aerial photographs, making use of special equipment, permits 
accurate computation of the amount of earth moved. William Baker, of 
Michael T. Baker, Inc., heads that firm’s photogrammetry department, and 
he tells in an article in this issue (page 60) how a difficult terrain can be 
quickly and easily surveyed by airplane and camera. 


Flying Surveyor 


While we did not plan it that way, we have a timely topic in Professor Fiesen- 

heiser’s article on the design of tall guyed towers, published on page 64. 

Towers are falling like ripe fruit these days. But the author’s towers are all Towers That 
still standing, and it will be worth your time to find out how he goes about Don’t Fall 
the analysis and design of a tall tower that will stay in its proper upright 

position, come what may. 


Another timely topic is the Suez Canal. The Canal is a 19th century engineer- 
ing accomplishment that currently is the key to world peace—or war. 
Shu-T’ien Li, the author of “De Lesseps and the Suez Canal,” page 88, is a 
The Cancl student of history — engineering history in particular—and is an eminent 
engineer, well known here and abroad. He is currently with Palmer and 
And Its Builder Baker, of Mobile. While this article tells a great deal about the Canal and 
its designer, those interested in learning even more can get the book, De Les- 
seps of Suez, by Charles Beatty, just published by Harpers, at $4.50. We will 
order a copy for you, if that would make it easier. 


After quite a struggle, we can now publish a full story on the World Bank 

and its way of dealing with consulting engineers. You will find that the Bank 

is not set up to hand out favors by selecting the engineer for any of the 

projects it finances, but someone is going to get that work, and you should Dealing With 
know how it’s done. Even more important to the small or average size The World Bank 
consultant is the newly formed IFC, lending money only to private enterprise 

for establishment of foreign industry. They have a healthy attitude toward 

engineering advice. See “Dealing With the World Bank,” page 72. 


Atomic energy legislation has put every engineer who is thinking about 
applications for nuclear energy in serious danger of spending the rest of his 
life in jail. All you have to do is to dream up a good idea in this field and 
‘ ealinis tell it to a friend, and Leavenworth is ready to accept your reservation for 
Don’t Think! a room without bath. While it is unlikely that Congress really intended to 
stop all thought on atomic applications, the law is on the books. Before you 
start concentrating on atoms, you better read “Legal Aspects” in this issue. 
The facts are frightening. 


We are starting a new department this month, a report from the Capital 
called “The Word from Washington.” You will find in it much of interest to 
the consulting engineer. Each month, Edgar A. Poe (that’s right, the middle 
name is Allen) Washington correspondent for the New Orleans Times- The Word From 
Picayune, will give the word as he hears it. Ed Poe has been around Washing- Washi 
: : ; i ashington 
ton for a long time, and he knows what is going on from cloakroom to cocktail 
party. Ed has been associated for many years with Paul Wooten, Dean of 
Washington Journalists, so he has the contacts and knows the sources. 
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YOUR Logical Choice for Electrified Cellular Steel Sub-Floor Construction! 


The a seuiresten view above shows Mahon M-Floor installation in When you build with M-Floors, you serve your client in the true tradition of 
Commune sar iy, Mout. Mahon Long Span MeDeck wen your profession ... you reduce the cost of his building through the inherent 


we Be ’ . Mahon 
vee venting ‘onner & Associates, advantages of light weight floor construction ++ you build into his building 
the convenience of all-over electrical availability provided by the Cel- 
Beam Racewoys in the Structural M-Floor . . . and, you insure his building 
against electrical obsolescence. These are the basic reasons why M-Floor 
construction is employed today in so many multiple story buildings. Why do 
engineers select M-Floors? .. . here are some of the reasons: Mahon M-Floor 
Cel-Beam Sections are designed to give you a better Section from a struc- 
tural, electrical, and general utility standpoint. The flat Top Plate of the 
Mahon Section reduces both the amount and weight of concrete topping to 
a required minimum. The Cel-Beam Members of Mahon M-Floor Sections 
are 6” wide with perpendicular beam-webs. This permits greater latitude 
in the installation of Floor Service Fittings . . . it also permits 4” diameter 
access hand-holes between Header Ducts and Cel-Beam Raceways. The 6” 
wide Cel-Beam Members further provide adequate and evenly distributed 
beam-web supports for the flat Top Plate at not more than 6” on centers. 
Compare these points, one by one, with any other Cellular Steel Sub-Floor 
available today, and you, too, will be convinced that the basic functional 
requisites of a Cellular Steel Sub-Floor have been more fully realized in 
Sectional View of an Electrified Cellular Stee! Floor the design of Mahon M-Floor Cel-Beam Sections. See Sweet's Files for 


Constructed with Mahon M-Floor Section M2, and ; é ; - ‘ 

Energized with @ Three Meader Duct Electrica! Dis- complete information and engineering data, or write for Catalogue M-57. 
tribution System. Mahon M-Floor Cel-Beam Sections . se 

cre available with either Two or Three 6” wide Cel- THE R. C. MAHON COMPANY ec Detroit 34, Michigan 
— ” bia rot width, and : several Beam Depths Sales-Engineering Offices in Detroit, New York and Chicago © Representatives in Principal Cities 





Manufacturers of Electrified M-Floors; Steel Roof Deck and Long Span M-Decks; Acoustical and 
Troffer Forms; Concrete Floor Forms; Insulated Metal Walls; Underwriters’ Rated Fire Walls; Rolling 
Steel Doors, Grilles, and Underwriters’ Labeled Automatic Rolling Steel Fire Doors and Fire Shutters. 
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Typical Benjamin Lighting Units (left to right): 
SCHOOLMASTER with 30% UPWARD LIGHT 

OFFICER with 45° SHIELDING against glare 

VARSITY with 40% UPWARD LIGHT for greater seeing comfort 


When all things are Considered, the Better Lighting choice is 
es EHRIZ AREER] 


Compare Construction features like these; you get them 
all in the new Benjamin Lighting Units: 


¢ no fiddling with fancy louver hinges 
and catches: Simple piano hinge and 
quick-action catches assure trouble-free 
opening and closing of louvers. 


*no “swing and sway” installations! 

njamin precision construction assures 

accurate alignment of units . . . embossed 
els for extra rigidity. 


* no lost motion or manpower! All the 

ckouts needed are there and are con- 
Veniently located . . . no need to drill 
NeW mounting holes, either. 


MARCH 1957 


e no plastics problems! Plastic louvers 
are precision-molded by a patented 
process—always fit, will not warp. 


Scores of advantages like these in every 
Benjamin unit are proof of Benjamin pre- 
cision construction. Add the other four 
major areas of Benjamin superiority, and 
you will agree with leading users every- 
where that ‘“‘when All things are con- 
sidered, the Better Lighting choice is 
Benjamin!’ 

Send for one or more of these Free 

lighting booklets. Write: Benjamin Electric 
Mfg. Co., Dept. CEN, Des Plaines, Ill. 





So Called Education 
Sir: 

Your “Scraps and Shavings” edi- 
torial in the February issue is very 
pertinent, and seems to indicate that 
you know how a consulting engi- 
neer’s office really operates. 


I know that in my case I spend 
much more time than I should on 
details and on drafting, all because of 
my intense desire to turn out a pro- 
fessional-looking set of drawings, as 
well as a correct set of drawings that 


will not cause any puzzlement when 
used in the field. 

However, I find that my personal 
application is necessary, because the 
basic concept that “a drawing is a 
message” is sadly lacking in the so- 
called “education” evidenced by 
graduates of modern-day engineer- 
ing schools. The lack of drafting skill 
in engineering graduates is deplor- 
able — in fact abysmal. 

I find it necessary to train them 
in elementary drafting techniques 
they should have learned in school, 





YOUR PUMPING JOBS 








HEN you install Vikings, there’s no wasted time 


with slow, uncertain priming . . . you start de- 


livering in seconds. Delivery is then smooth and con- 


stant. There’s no spasmodic operation to cause damage 


to valves and meters. And to finish, you can strip a tank 


fast and completely with positive Viking Rotary Pumps. 


They are built to pump all liquids, thick to thin. 


To start, send today for pump catalog 57Sp. 


VIKING PUMP COMPANY 


Cedar Falls, lowa, U.S.A. 


In Canada, it’s “ROTO-KING” pumps 


See our catalog in Sweets 





especially in “lettering.” The hen- 
scratches they turn out definitely 
show that they did not have any 
competent training in school, and 
that there was no effort expended to 
make them practice to the point 
where they could do a presentable 
job, and develop an acceptable “fist.” 
I think that your magazine should 
start a strong campaign to urge the 
schools to face reality and start turn- 
ing out engineers who can properly 
communicate in the language of en- 
gineering — drafting and lettering. 
The schools apparently have the 
idea that their graduates are going 
to stand on a mountain-top, clad in 
corduroy breeches, high-top boots, 
and campaign hat, clutching a roll 
of blue prints, and pointing dra- 
matically off into the distance. The 
reality is that most of the graduates 
are going to spend some time on the 
“board,” turning out the tracings 
from which the above-mentioned 
blue prints were made, and the 
schools should teach them to do a 
good job. 
Maurice B. Cook 
Consulting Electrical Engineer 
Chicago, II. 


Case of the Missing Issues 


Sir: 

We are very much interested in 
securing all back copies of ConsuLT- 
ING ENGINEER prior to the November 
1956 issue, and would appreciate, in 
the future, if we could obtain two 
copies monthly. Are binders avail- 
able for these issues? 

Our copies of Consuttinc ENGI- 
NEER seem to have a habit of wander- 
ing away, never to return. We would 
like one copy to keep locked in our 
bookcase for reference and the other 
to leave out for those of our staff 
who wish to use it. Your magazine, 
when we can locate it, is in constant 
usage and offers us many invaluable 
suggestions. 

We would like to express our sin- 
cere thanks for Consuttine ENGI- 
NEER and we are anxiously awaiting 
our next issue. 

T. C. Biebesheimer 
T. C. Biebesheimer Engineering Co. 
Toledo, Ohio 


e BINDERS FOR 12 COPIES EACH ARE 
AVAILABLE FOR $3.00 


Michigan CE Association 
Sir: 

...I1 have been spearheading an 
effort to form an Association of 
Michigan Consulting Engineers. to 
become affiliated with the national 
Council. I have been working under 
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Here's Why Square D's New Adjustable 
ALUMINUM FEED-IN DUCT 


makes 4 lot of sense to me! 





MORE DESIGN FEATURES 
Thinnest cross-section available! 
Tight spots, pipes and structural 
members present less problems 
Easy transposition of phases, 
using standard telescoping joint parts, 
7 , for maintaining balanced voltage on 
Completely d Se long runs 
adjustable . = Certified short circuit tests by an 


2p tert Totally enclosed for satety re eee 


ample, if two ends ter- —at ice premium 
minate 6 inches apart, No pon - hase continuously-supported bus design 


ne Re can still be Square D’s design elimi- Write for the complete story 
reve with a telescoping nates need for ventilation Address Square D Company, 6060 Rivard Street, 
¢ 
Department SA, Detroit 11, Michigan 


now...EC&M propucts ARE A PART OF THE SQUARE D LINE 


SQUARE JT) COMPANY 


MARCH 1957 





COOLING TOWER POWER 


is most efficiently utilized by 


Marley 


Multi-Blade Aerfoil Fans 


Founder-Member 
Cooling Tower Institute 


= # 


a} 
1 


Z as ‘ 
a 
——S 4 
—’v 


V4 
20 


Marley fans are unexcelled for the job of converting 
applied power to actual cooling performance, but the 
qualities that make them positively distinctive are ultra- 
smooth operation and long-life durability. It requires 
just two words—MULTI-BLADE and AERFOIL—to 
point out the characteristics that produce these stand-out 


advantages. 


Watch a 22-foot, 12-blade Marley fan operate; listen 
to it operate. The customary “huff and puff” pulsation 
of large fans is not there. There is no structure-shaking 
vibration. The result? Longer life for speed reducer, 
drive shaft, fan cylinder and structure. That is the multi- 
blade advantage. 


The Marley fan is inherently rugged and durable. Each 
blade is a single casting, a rigid, homogenous unit of 
specially selected aluminum alloy that retains its aerfoil 
shape permanently. Marley fans never develop tip-sag or 
service flutter. The design completely eliminates weld and 
rivet failures, skin cracks, imperfect laminations and 
internal corrosion. 


All machine operations on Marley blades and hubs are 
carefully quality controlled. Blade surfaces are protected 
by a double-coated baked plastic finish. Each fan is bal- 
anced at the factory and match-marked for field assembly. 


Owners of towers of all types and makes are moderniz- 
ing their equipment by changing to Marley Multi-Blade 
Aerfoil Fans—often after side-by-side comparative test 
with present equipment. Write for Bulletin FH356 and 
get the complete story of modern design applied to cool- 
ing tower fans. 


The Marley Company 


Kansas City, 
Missouri 
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the direction of Mr. T. E. Roche and 
Mr. Hueston M. Smith of the Con- 
sulting Engineers Council. I have 
obtained names of several engineers 
so interested but we must have fif- 
teen more, at least, before the first 
organizational meeting can be as- 
sured of success. 

If you would be of assistance by 
inserting a small news item of the 
proposed organization and ask such 
interested persons to write me, | 
will be glad to answer their inquiry 
as to the proposed organizational 
meeting, which will be in early April, 
Benefits of the proposed association 
would be: (1) concerted effort to 
enhance the profession of consulting 
engineering, (2) annual conferences 
on mutual problems and ethical mat- 
ters pertaining to the profession, (3) 
discussion of relationship of the con- 
sulting engineer to the “sales” and 
other employed engineers, and other 
legal matters, (4) group insurance 
rates for “errors and omissions” in- 
surance, and (5) independent in- 
vestigation of matters which concern 
the integrity and welfare of the con- 
sulting engineering profession. 

W. B. MacWhirter 

W. B. MacWhirter & Associates 
1017 Cottage Grove St., S.E. 
Grand Rapids 7, Mich. 


Not Chairman 


Sir: 

Your “Readers Guide” comments 
on my article “We Oppose Corpo- 
rate Practice” in your February is- 
sue refers to me as chairman of the 
Joint Professional Committee for the 
study of the Education Law. This is 
an error. The introduction to the ar- 
ticle correctly states my position on 
the Committee; a representative of 
the New York State Society of Pro- 
fessional Engineers. 

Mr. Louis G. Gitzendanner, the 
other NYSSPE representative, is the 
chairman of the Joint Committee. 

James P. O’Donnell 
Consulting Engineer 
New York, N. Y. 


Hindsight 


Sir: 

The following is quoted from an 
interview with General Sverdrup re- 
ported in your February issue. 

“As soon as the job is finished, put 
some of the men to work trying to 
find out how the job could have been 
done better.” 

In our relatively small organiza- 
tion, there is little opportunity to en- 
gage in what might be called re- 
search. However, after the comple- 
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Engineers from Biaw-Knox and Arthur D. Little, Inc., make intermediate check on data 
as operator (on left) watches signals on control console of electronic computor 







Power Piping Division develops 






















 pHew “G x G6” Flexibility Matrix Method 
v. |-cuts calculation time from months to a day 
or the 
his is Present day operating requirements demand power advantage of the high speed and accuracy of electronic 
le ar- piping systems that can handle extremely high temper- computers. 
om. on atures and pressures—often up to 4500 psi and 1100° F. Results are: Completely automatic computation with 
ve of Under these critical conditions pipe may expand as no limitations on the complexity of the systems. Full 
Pro- much as ten inches in a hundred feet of pipe. accuracy —as any inconsistencies in the input data are 
‘an To be sure of adequate flexibility of the piping detected by the machine and all results are carried to 
- the system, the terrific stresses set up by this expansion six significant figures. Tremendous saving in time. 
a must be accurately computed before fabrication. And Highly profitable saving in costs. 
ail these computations are often so complex that skilled Originally developed for calculating stress analysis 
we stress analysts have had to take two to three months, on systems fabricated or designed by Blaw-Knox Power 
N.Y. sometimes more, to complete them. Piping Division, this new method of computation is 
Now, by using the Blaw-Knox “6 x 6” Flexibility now available to consulting engineers, companies and 
Matrix Method, computation time is cut to one day. individuals responsible for the design of power pip- 
Developed in an 18-month joint research project of ing systems. 
the Blaw-Knox Power Piping Division and the Arthur Bring your piping stress problems to our Power 
n an D. Little, Incorporated, Cambridge, Mass., research Piping Division for a discussion with our experienced 
p re- consultants, this new method of computation takes piping engineers. 
, put 
ig to BLAW-KNOX COMPANY 
— Power Piping and Sprinkler Division 
iza- Pittsburgh 33, Pennsylvania 
en- 
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Complete facilities for prefabrication and erection of piping systems—complete 
line of functional spring hangers, assemblies and vibration eliminators— 
complete engineering and installation of Automatic Sprinkier Systems 















we mote cities select-. 


CONSECO 
<i 








@ CITY OF DETROIT, MICHIGAN 


One 27,500 sq. 


@ CITY OF WASHINGTON, INDIANA 


Send for Bulletins 
giving complete 
engineering data 
on these products. 






CONDENSER SERVICE & ENGINEERING CO., INC. 1i\t 


Two 8,500 sq. ft. condensers 


This recent photo taken at our shop shows one of the City 
of Washington units being shipped, the other being fabricated 
—and the City of Detroit condenser being assembled. 


These are small units, compared to many CONSECO has 
supplied, such as three of 70,000 sq. ft. each for the City of 
Los Angeles, Cal. . . . one 45,000 plus two 20,000 sq. ft. units 
for Puerto Rico . . . four 12,000 sq. ft. units and one 35,000 sq. 
ft. unit for Dairyland Power Cooperative . . . to mention just a 
few of scores of installations. 

Big or small, CONSECO Equipment is the choice of Engineers 
who have well-placed confidence in CONSECO'S experienced 
engineering, sound design, dependable manufacturing and 
better performance. Descriptive literature on CONSECO 
CONDENSERS on request. 


EQUIPMENT DESIGNED AND BUILT BY CONSECO 

HEAT EXCHANGERS @ CONDENSERS @ EVAPORATORS @ STEAM 

JET AIR EJECTORS @ CONDENSATE COOLERS @ PRESSURE VESSELS 

SERVICE WATER COOLERS @ FILTERS @ STRAINERS @ INSTRUMENTS, 
SPECIALTIES 





® Designers and Builders of Equipment for Power, Retning, Chemical and Marin Industries 


Gey) Gio Ss ol 


Phone: Oldfield 9-4425 ° 
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163 OBSERVER HIGHWAY 
HOBOKEN, N. J. 





ft. condenser 








N. Y. Tel: BArclay 7-0600 


tion of some of our work, I did pre- 
pare a memorandum called “Hind- 
sight Jottings” in which I recorded 
oversights and errors and ways to 
avoid them, and suggested improve- 
ments in the selection of equipment 
or layouts for use on future projects. 
The time spent on such a review is 
quite worthwhile. 
Samuel J. Gates 
Gates, Weiss and Kramer 
Milwaukee, Wis. 


Use of Manpower 


Sir: 

In perusing CONSULTING ENGINEER 
magazine, we find that a variety of 
articles are discussed therein. 

One of the subjects we are vitally 
interested in, but have not found in 
your magazine as yet, is efficient 
utilization of manpower in an archi- 
tect-engineer office. 

Please state whether you have dis- 
cussed the above subject in one of 
the past issues of your magazine. 

Can you recall whether data con- 
cerning the above has been edited 
by others? 

P. B. Janusz 

Chief Mechanical Draftsman 
Giffels & Vallet, Inc. 
Detroit, Mich. 


@ WE HAVE SEVERAL ARTICLES ON 
THIS SUBJECT PLANNED. AS FAR AS 
WE KNOW, NO OTHER BOOKS HAVE 
CARRIED INFORMATION OF THIS TYPE. 


Thank You! 


Sir: 

For the past year we have been 
receiving a copy of your CONSULT- 
ING ENGINEER and each member of 
our staff has found it most in- 
teresting and informative—we wish 
to thank you for forwarding this to 
us. We would also like to continue 
receiving this for the coming year 
and would appreciate your noting 
our change of address above to 924 
Bankers Mortgage Building instead 
of 636. 

A. Bahn, Jr., Associate 
Parsons, Brinckerhoff, 
Hall & Macdonald 
New York, N. Y. 


Sir: 

I would appreciate receiving two 
copies of the “Errors and Omissions 
Insurance” reprint that is indicated 
in the January, 1957, issue as being 
available without charge. I wish to 
take this opportunity to compliment 
you on the fine job that you are d ping 
in bringing to the attention ol the 
engineering profession the other 
areas that must be considered in the 
performance of a complete engineer- 
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Call Systems 








Annunciators tor 
Process Control 
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Systems 























Clock Systems 
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Program and 
Scheduling Systems 


More than 80 years of experience provides the world’s 
finest signaling equipment! It is this long period of 
accepted leadership that “insures” your reputation every 
time you specify Edwards signaling equipment. 


Edwards long specialization in signaling is of particular 
value to you for commercial building and factories. 

In such installations, normally troublesome signaling 
problems are easily solved by maintaining uniformity of 
equipment. And only Edwards can provide you with an 
entire family of fine signal products. Horns, bells, 
signals, call systems, annunciators for process and 
production control, clock and scheduling systems and fire 
alarm systems are all designed and manufactured 
complete by Edwards. 


Edwards Technical Specialists in 53 key areas in the U. S. 
and Canada are available to work with you in 

planning and laying out specifications for all types of 
signaling systems. For a complete catalog of products, 
write to Dept. CE-3, Edwards Company, Inc., 

Norwalk, Connecticut. (In Canada: Edwards of Canada, 
Ltd., Owen Sound, Ontario.) 





specialists in signaling since 1872 LEDwarDs 


DESIGN « DEVELOPMENT ¢ MANUFACTURE 
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| DEMINERALIZER 
EFFICIENCY 


























RESINS 


ILDING and operating a giant demineralization plant, 

like the one shown in model form above, are most impres- 
sive achievements. Unseen, yet vital, are the materials for which 
the whole plant is designed: the ion exchange materials used. 


In this demineralizer, as in many other installations, Nalcite 
Ion Exchange Resins do the job efficiently ... with both high 
capacity performance and outstanding resistance to attrition 
losses. 


Whether your demineralization needs call for a pint an hour or 
thousands of gallons per minute—make sure the chemicals that 
do the job are Nalcite Ion Exchange Resins. 


Technical data on Nalcite 
Ion Exchangers are yours 
for the asking. Write for 

this valuable informa- 
tion today. 


powes 





















The model grows up. Section of 
deminerclizer plant modeled 
above—one of world’s largest 

—showing some of automatic 

control features. 










NATIONAL ALUMINATE CORPORATION 
6180 West 66th Place e Chicago 38, Illinois 
In Canada: Alchem Limited, Burlington, Ontario 






ION EXCHANGE 








*Reg. Trademark of The Dow Chemical Company. 





















ing job, aside from the technical as- 
pects involved. 


I. Williams, P. E. 
Burns and Roe, Inc. 
New York, N. Y. 





Sewage Lagoons 


Sir: 

I am anxious to get two or more 

copies of Mr. Joe Williamson’s article 

on sewage lagoons appearing in your 

December 1956 issue of CONSULTING 

ENGINEER. It is the best article I have 
seen on the subject. 

J. A. Lindsey 

Consulting Engineer 

Minneapolis, Minn. 


Sir: 

We recently have come in contact 
with your magazine, CONSULTING 
ENGINEER which, until yesterday, we 
have not heard about. A firm in our 
building has allowed us to borrow 
their December issue and we find 
many articles very interesting. This 
inquiry, therefore, has a_ twofold 
purpose: 

To establish a method by which we 
can get on your mailing list. 

To inquire as to the possibility of 
getting a copy of your December 
issue or possibly a copy or copies of 
the article “Sewage Lagoons are the 
Answer” by Joe Williamson, Jr.... 

A. C. Becker 
Truman Schlup, Consulting Engineer 
Kansas City, Kans. 


Times Ten 
Sir: 


In your February issue you carry 

a brief report on the high tempera- 

ture hot water heating system at 

New York International Airport 

(p. 142). The material for this re- 

port originated from this office. The 

caption under the picture should 

read “Longest straight pipe run in 

system is 1100 feet” (Caption mis- 
takenly read 110 feet). 

Melvin Elliott 

Fred Wittner Advertising 

New York, N.Y. 


Up-to-Date 
Sir: 

Thank you for placing us on your 
mailing list to receive CONSULTING 
ENGINEER. 

I have in the past taken a great 
interest in your magazine. I know of 


no other publication that is so up- 


to-date on engineers and their af- 
fairs and related issues. . . 

Albert W. Daniels 

Daniels, Brown & Hall 

San Diego, Calif. 
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Synchronizing Bus 


Breaker and Half Scheme 


en 


ne 





Network 


: FUNCTIONAL SWITCHING SCHEMES 
fs FOR ALL MEDIUM-VOLTAGE APPLICATIONS 





$ 
ct —~: i 
THERE 


A 
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Double Bus— 
Double Breaker 


a 


e Bus Tie 
e Utility Reclosing Feeders 
e Industrial Feeders 








e AC. Generator and Exciter Control 
e Synchronous Motor Starting 


e Incoming Line and Service Entrance ¢ Induction Motor Starting 


e Indoor and Outdoor Substations 
e Mercury Arc Rectifiers 

e Arc Furnace Service 

e Capacitor Switching 

e Synchronous Condenser Control 


APPLICABLE FOR: Power House Auxiliary Motor Control— Main 
Generator Control for Small and Medium Steam, Hydro and Gas 
Turbine Plants—Utility Distribution Systems—Waterworks and 
Sewage Plants—Oil Pipeline Pumping Stations—Refineries—Manu- 
facturing Plants of All Kinds—Armed Forces Installations—Large 
Commercial Buildings—Shopping Centers. 


Electric Metal-clad Switchgear 





These two switching 
schemes meet the basic 
requirements of most 
industrial installations, in- 
cluding textile mills, re- 
fineries, mining operations, 
and automobile and similar 
manufacturing plants. For 
more extensive and special- 
ized applications, refer to 
the additional switching 
schemes shown above. 


handles any 


General Electric factory-assembled 
Metal-clad Switchgear is the best 
answer for switching schemes in the 
medium-voltage range of 2400 to 
13,800 volts. 


This universal application, com- 
bined with the advantages offered 
by standardized unit design, greatly 








simplifies engineering and installa- 
tion of metal-clad switchgear equip- 
ment. Maintenance and operation 
present fewer problems because per- 
sonnel have only to learn the details 





Straight Bus (Radial) 


l 
A - 4&A 


eG 9 Q 


vvv¥ 


rey 
vvvy 





of one type of equipment. And with 
standardized design, spare parts 
requirements are minimized because 
one set of parts will serve for all 








Switching 


problem — economically! 


installations. Removable Magne- 
blast circuit breakers of like rating, 
for example, are interchangeable, so 
that one spare unit can serve for 
emergency use on numerous cir- 
cuits. 


General Electric Metal-clad Switch- 
gear is built for rugged duty. It 
provides maximum protection for 
electrical systems and the highest 
level of safety for personnel. For 
full information on its many “ plus” 
features, see your local G-E Ap- 
paratus Sales Engineer, or write for 
Bulletin GEA-5664 to General Elec- 
tric Company, Section 511-20, Sche- 
nectady 5, New York. 


Progress !s Our Most Important Product 


GENERAL @@ ELECTRIC 





Scraps & Shavings 


A “USUALLY RELIABLE SOURCE” reports to us 

that at the recent meeting of the Consulting En- 
gineers Council, in Atlanta, there was a committee 
appointed whose work should be of vital importance 
to all engineers in private practice. As we hear it, 
this committee was set up for the purpose of study- 
ing the advertising carried in various professional 
and trade magazines. The committee would ask all 
members of the state and regional associations of 
consulting engineers to keep their eyes open for ads 
that are either good or bad from the consulting en- 
gineer’s point of view. These advertisements would 
be sent to the committee, who would then write 
a letter to the advertiser either complimenting him 
or condemning him for his statements. 

The committee is particularly interested in ad- 
vertisements offering “free engineering.” Obvious- 
ly, consulting engineers find such advertising ob- 
noxious, and the committee, in contacting the ad- 
vertiser, would point out that most engineers in pri- 
vate practice would avoid specifying the products of 
a manufacturer who offered to do the design work 
and specifying for a project “free.” Since most manu- 
facturers now recognize the consulting engineer as 
a powerful buying influence, there is reason to be- 
lieve that they would heed the suggestions of the 
committee and change their advertising approach. 

Within the past few years there has been a decline 
in the number of manufacturers openly offering “free 
engineering.” We like to think that our own refusal 
to accept such advertising and our efforts to inform 
manufacturers of the dangers involved has had some- 
thing to do with this change. The committee, how- 
ever, will find that there is still plenty of work to do. 

“Free engineering” is not the only type of ad that 
is objectionable to engineers in private practice. 
There are other, more subtle, advertising approaches 
that are harmful to the consultant. A number of ads 
are now showing the contractor in a role that is right- 
fully that of the consulting engineer. All too often 
we see the contractor featured in an ad as the man 
who selected this or that product. In one sense, the 
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ad may be factually correct. The engineer may have 
written an open specification and reserved the right 
to approve or disapprove the particular brand chosen 
by the contractor on a price basis. Under these con- 
ditions it may be possible to say that the contractor 
“selected” the equipment. It is as though a mother 
were to say to her child, “You can have any kind of 
candy you want so long as you select chocolate, pep- 
permint, or caramel, but after you have decided, I 
will tell you whether the one you picked is all right.” 
We might say that the child “selected” the candy, 
but it was hardly a free selection. 

Regardless of appearance, it is the consulting en- 
gineer who selects the equipment going into a proj- 
ect, and to give the credit to the contractor is twist- 
ing the facts. Ads of this type should be reported to 
the committee and they should see to it that adver- 
tisers are encouraged to give proper credit where 
credit is due. 

On the positive side, more and more advertisers 
are featuring the consulting engineer and emphasiz- 
ing his importance. This is a good thing, and the com- 
mittee should devote as much of its work to writing 
letters of appreciation as to writing those of con- 
demnation. Even the consumer product advertisers 
in the national general media magazines are taking 
advantage of the current trend toward glamoriza- 
tion of the engineer. A men’s clothing manufacturer 
recently carried a full color ad in The New Yorker 
showing two well dressed consulting engineers look- 
ing over the construction of a new office building. 
Marlboro cigarettes carried an advertisement show- 
ing a tatooed but dignified looking engineer behind 
his desk. It seemed obvious in both of these ads, and 
in others recently published, that the engineers were 
consulting engineers — men in private practice. 

Good work on the part of the committee can mean 
millions of dollars worth of publicity for consulting 
engineers. To have the advertisers of the country 
behind you can accomplish more than any consult- 
ing engineer association could do with the limited 
budget at its disposal. We heartily endorse the plan, 
and we hope the committee will help us by keeping 
a particularly watchful eye on all of the advertisers 
in this magazine. 
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Walwor 


fre real bargain! 


EXTRA-LARGE STEMS with extra-long, extra-deep 
threads prolong valve life, protect against wear and 
distortion and provide tight positive shutoff. The 
surface of the stem is machined to a glass-like finish 
for minimum handwheel effort and to preserve the 
packing which results in fewer inspections and less 
maintenance. The top of the stem is tapered and 
squared to hold the handwheel securely. 


TO REDUCE WIRE DRAWING to a minimum, certain 
types of bronze globe valves have stainless-steel plug- 
type seats and discs heat-treated to a nominal hard- 
ness of 500 Brinell, adding years to valve life even in 
severe services. These valves can be tightly closed on 
sand, grit or pipe scale without damage. Seats and 
discs are machined simultaneously, assuring per- 
fect mating. 


There is a Walworth Bronze Gate, Globe, Angle or Check Valve for 





every service. Walworth is continually developing new valve 
types and materials, including plastics, to keep pace with the 
growing variety and severity of services in modern industry. For 
full information, see your Walworth Distributor or write: 
Walworth, 60 East 42nd Street, New York 17, N. Y. 


VW/A LV ©O FT Fi 


Bronze Valves and Fittings 








M & H VALVE & FITTINGS CO. * SOUTHWEST FABRICATING AND WELDING CO., INC. * WALWORTH COMPANY OF CANADA, LTD. 
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INDUSTRIAL ECONOMIST 


[) PROSPERITY SPAWNED — The giant Road Show 

in Chicago and the adjunct conventions attracted 
an all-time-high attendance for any meetings anywhere. 
So great was the crowd that it spilled out of the city as 
far as 40 miles for food and shelter. Conventions and 


meetings, with those attending spending billions of tax- 
deductible dollars annually, have become a major industry 
in the economy. 


toll road at the end of January. The $62-million, 
120-mile Sunshine State Parkway from Miami to Ft. Pierce 
is scheduled to be extended to the northern border of the 
State. A rather uncommon feature of this "bob-tail" sec- 
tion was that its $62 million cost was $12 million less than 
the $74 million raised by a bond issue to finance this 
construction. 


D ASSURED GROWTH? — The ARBA estimates that 

sufficient road-building equipment is available to 
implement a $5.8 billion annual highway construction pro- 
gram. Each $1 billion of construction beyond that mark 
will require $500 million of new machinery and equipment. 
To what extent has the stock market discounted such esti- 
mates in current quotations for shares of companies making 
road-building equipment? 


D FAST START — J. A. Volpe, interim Federal High- 

way Administrator, told ARBA's gigantic Chicago 
meeting that the new Federal highway program was mov- 
ing faster than had been anticipated. Indicative of satis- 
factory progress was the fact "that in the first three weeks 
of 1957, a total of $150 million worth of projects was 
obligated for a rate of $2.6 billion annually if it keeps up." 


» RECOMMENDED READING — Pointing out that to 

a large extent engineers “backed into unionism," 
the study, "Unionization Among American Engineers," by 
the National Industrial Conference Board, goes on to ex- 
plain that "To prevent themselves from being lumped in 


D) RULER-STRAIGHT — Florida commissioned its first 
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with production workers in National Labor Relations Board 
certification elections during the Wagner Act, engineers 
formed their own professional associations within com. 
panies .. . (many of which in time) took on the character. 
istics of unions." The study discusses reasons for engineer 
discontent, engineer unionization and the law, pay pro- 
visions in contracts, patent agreements, seniority provisions, 
and grievance procedures. 


[ JOLLY ROGER — Charging that money is taken 

from taxpayers and used "to subsidize the pirating 
of engineers for Government defense contracts,’ Repres. 
Davis (D-Ga), chairman of a House Civil Service Subcom- 
mittee, has recommended to Defense Secretary Wilson 
that there be spelled out in detail the costs that should 
be allowed for recruiting engineers under defense contracts. 
In connection with the release of a Navy report on engi- 
neering recruitment costs for firms with and without de- 
fense contracts, Repres. Davis pointed out, "Even though 
the commercial-business firms had a greater volume of 
business, the firms with defense contracts spent over !0 
times as much for recruiting." 


WORLD'S LARGEST—The Prudential Insurance 

Co. will build a civic, business, and residential center 
in downtown Boston that will be the largest integrated 
center in the world. Spread over 31 acres, the Prudential 
Center will include a 50-story office building, a municipal 
convention hall with a seating capacity of 6000, one of 
the largest hotels in the city, garden and tower apart 
ments, a “city-full" of stores and restaurants, and under- 
ground parking facilities for 5000 autos. 


[ TEXAS STYLE — At the other end of the country 
another center is under construction that merits the 
description "stupendous." A $125-million project is being 
built on 125 acres four miles from downtown Dallas. It 
will include four office buildings, a department store, 4 
1000-room hotel, a 1500-seat auditorium, a medical center, 
and 150 retail shops. The 3,000,000-plus sq. ft. of floor 
space and the mile of enclosed pedestrian malls will be av- 
conditioned. Heating and air-conditioning will be supplied 
by three gas turbines driving three 5000-kw generators. 


GOOD CUSTOMER — A total of $2.5 billion will 
be spent by the chemical industry for new construc 
tion this year and next. The Manufacturing Chemists Assoc. 
breaks its estimate down by states, with Texas leading 
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IN FLOOR GRATING 





NEW USES OF GRATING . . . WHERE 
ONLY BORDEN QUALITY WOULD DO... 


Here on this page are a few of the many 
joard B new uses for grating being pioneered 
neers B every day. Each is an exacting job where 
com @ only standards of quality equal to 
cer f BORDEN’S will do. 


ineer 

And remember . . . BORDEN manufac- 

"SB tures every type grating in ferrous and 
non-ferrous metals. 





Functional beauty, low maintenance and child- 
proof fencing are a few of the advantages found 


in this all aluminum, pressure-locked grating. 











of 

art. Wherever this Color Television truck goes, Only the finest precision manufacturing Television relay stations and radar sta- 

der- whatever the assignment of the reporters would satisfy the architect who designed tions that gird our continent have adopted 
who must mount its roof, BORDEN riveted this door. BORDEN is recognized as a grating os standard outside platform 
serra-crimp grating will mean surerfooting leader in quality, custom-manufactured material. It will not collect snow as most 

os Ay an etry gratings. other platforms will. 

the 

7 See ourcatalog in Sweef’s rm mn nn ne ee ---------- 

: : BORDEN METAL PRODUCTS CO. w-s 
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iter, Write for complete Gentlemen: 

loor information on B 

- All minaret Please send me BORDEN Catalog 

/Weld, Pressure Locked, and Riveted Floor 
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Gratings in this FREE 8-page catalog 


~ | BORDEN METAL PRODUCTS CO. 


306. 817 GREEN LANE ELizabeth 2-6410 ‘ELIZABETH, N. J. 
ing SOUTHERN PLANT—LEEDS, ALA. — MAIN PLANT—UNION, N. J. 
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the parade with projects slated to cost almost $640 million. 
The Association reported 354 capital-expansion projects 
completed during 1956, 278 under construction, and 128 
that are "definitely planned" to be constructed. 


» RECRUITING EDEN? — The January 10, 1957 issue 

of the Wall Street Journal, by the way, had an article 
on the "growing stream of companies . . . setting up shop" 
in Florida because they feel that "attractions which tempt 
tourists to Florida also will entice scarce engineers." A few 
"buts" are mentioned. 


[) ANOTHER ANSWER — Unless a larger proportion 

of students entering college elect engineering and 
science courses, the shortage of engineers and scientists 
will continue to increase until it hits a peak of 100,000 in 
1967. A study by B. F. Goodrich points out also that an- 
other answer to the problem would be provided if more 
high school grads could be induced to continue their edu- 
cation since about “one-half of the top one-fifth . . . do 
not enter college." 


» ILLINOIS SCHOOLS— Gov. Stratton proposed 

in his inaugural address a $236-million bond issue to 
finance construction of facilities to relieve "our critical 
needs in the institutional and educational fields." In spell- 
ing out the great needs, he referred to "the decline in 
building during the war years, obsolescence and inad- 
equacy of existing structures, the sharp rise in postwar 
construction costs, and an enormous expansion in the 
number of young people expecting to attend college..." 


[ WE WUZ ROBBED — A survey of 93,000 engineers 

salaries in 1956 discloses that engineers’ salaries 
have not kept pace with wages of industrial workers. Had 
they matched the gains in the latter since 1939, the typical 
engineer's salary of $10,000 last year would have been 


$16,000. The study is available for $1.50 from EJC. 


THROUGH THE TRANS!IT—The Swiss plan to build 


the “highest building in the world''—a 1815-ft. tower if 


with a 5-story cylindrical base and a 1300-ft steel and § | |: 


concrete cone .... A new edition of "Standard Plans for 
Highway Bridge Superstructure" by the Bureau of Public 
Roads is available from the Superintendent of Documents, 
Washington 25,D.C..... A $12-million modernization 
and expansion program is under way at the Port of San 
Francisco .... A. O. Smith Corp., Milwaukee, has organ. 


ized a subsidiary engineering consultant firm which will FF 


do business with other firms as well as with the parent 
company . . . . High school enrollments in Maryland in 
science and math courses are showing a definite uptrend 
.... New York State has allocated $469 million to the 
New York City area for urban arterial and interstate high- 
way construction in the next five years ... . Federal outlays 
for public works in fiscal 1958 will total about $6.3 billion, 
28°, more than the current year's total . . . . President 
Hood of U.S. Steel said that the $775 million in unex- 
pended balances at the close of 1956 will be spent “as 
rapidly as we can" on assigned capital expansion projects 
. . . » highway Highlights states that Federal funds for 
aiding highway construction were first authorized in 1806 
and totaled $30,000. 





and here’s another 


product 





SOLO ONLY THROUGH AUTHORIZED ELECTRICAL WHOLESALERS 





SINGLE RECEPTACLES 


Parallel Slot 
15 AMP 


125 VOLT 


Tandem Slot 
15 AMP 


250 voit 


FEMALE MOTOR BASES 





SHALLOW GROUNDING DEVICES 


(For Panel Mounting) 


Introducing an unusually shallow and compact single receptacle in 
both 125V and 250V ratings, with companion male and female motor 
bases specifically designed for mounting in areas where space is a 
problem: panel boards, small floor boxes, etc. 


MALE MOTOR BASES 

















+ hy See Tek ye totvey 


Byres 





Compact. round, “shoulderiess” 


When fitted with mounting flange. Male motor bases are fitted with 
body takes up no more space than receptacle becomes a female motor “U™ shaped pin for grounding and 
its face dimension. green. hexa- base. Compact size simplifies panel are designed for use with 3-wire, 


gonal grounding screw. board mounting. cord connector bodies. 


HARVEY HUBBELL, INC. 
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BRIDGEPORT 2, 
CONNECTICUT 
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“| Architects, Engineers and Contractors prefer ® ALLENICO© 
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Stan Schafer Ken Williams 
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Some recent installations: _ 
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4 Dick Disney Art Narverud 
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Harold Jope John Briant, Jr. 


J. Scruggs Russ Collins 


H. Cunningham George Fee 


*allENcO “Nm 


Fieldmen, operating from 
offices in 34 principal cities, 
offer prompt help. 
Check ‘‘Fire Protection” in = (* 
your classified phone 
directory or wry 
address of nearest office. 


, 
R. M. Finklea 
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IN ORDER TO SHOW how the Atomic Energy Act 

does (or does not) work out in practice, let us 
assume a hypothetical case for the purpose of illus- 
tration, and carry it through to completion. 

Let us assume that the A Corporation has been 
engaging in activities in the atomic energy field for 
some time, and has developed (on paper) a novel 
type of power reactor. The company has had pre- 
liminary negotiations with private companies in 
Australia and India, companies that are interested in 
purchasing a complete power reactor, after a full 
scale prototype has been successfully operated in 
the United States. It will be assumed that further 
financing will be needed for the construction of the 
prototype, and that in view of its high cost it will be 
necessary to operate it permanently in the United 
States to produce power for sale to a public or pri- 
vate utility company. 


Born Secret 


Since we will need additional technical staff for 
the detailed design, construction, testing, and op- 
eration of the prototype, these men will need se- 
curity clearance in order to permit them to make 
use of restricted data. 

The Atomic Energy Act (Sec. llr) defines re- 
stricted data as follows: “The term ‘Restricted Data’ 
means all data concerning (1) design, manufacture, 
or utilization of atomic weapons; (2) the produc- 
tion of special nuclear material; or (3) the use of 
special nuclear material in the production of energy, 
but shall not include data declassified or removed 
from the Restricted Data category pursuant to sec- 
tion 142.” 

While this section sounds “harmonious” enough, 
it is actually extremely “syncopated,” i.e. out of 
step with the usual definition of restricted data. In 
all other fields, data that the government develops 
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The Legal Aspect 


Atomic Energy Law (Restricted Data) 


MELVIN NORD, P.E. 


Consultant in Legal and Technical Problems 


Patent Attorney 





and desires to keep from the public explicitly is 
marked restricted (or confidential, secret, or top 
secret). Any other information of course is not re- 
stricted. But in dealing with atomic energy activities, 
everything is reversed. All information concerning 
atomic energy (at least relating to reactors) is “born 
secret” and remains so forever, unless and until the 
government declassifies it. The fact that the govern- 
ment hasn’t developed it doesn’t prevent the data 
from being restricted — nor does the fact that the 
government doesn’t even know of its existence. 


Penalties for Transmitting Data 


Thus, if we have produced new information con- 
cerning power reactors, it is born restricted. And 
we had better not disclose it, on our own motion, 
to our Australian or Indian customers. There are 
some extremely stiff penalties for overlooking this 
little detail. For example, Sec. 224 of the Atomic 
Energy Act reads: “Whoever, lawfully or unlaw- 
fully, having possession of, access to, control over, 
or being entrusted with any . . . information involv- 
ing or incorporating Restricted Data—communicates, 
transmits, or discloses the same to any individual 
or person, . . . with intent to secure an advantage 
to any foreign nation, . . . shall be punished by death 
or imprisonment for life . . . ” Thus, it seems pretty 
clear that no one will make this mistake twice. We 
shall see later how it will be possible for us to trans- 
mit information to our foreign customers. 


Reporting Requirement 


If the company develops some new information, 
not only is it born secret, and not only is it criminal 
to disclose it to a foreign customer, but it can't be 
kept completely secret either. Sec. 151 (c) o! the 
Atomic Energy Act says: “Any person who has 

Continued on page # 
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made or hereafter makes any in- 
vention or discovery useful in the 
production or utilization of special 
nuclear material or atomic energy 

. shall file with the (Atomic 
Energy) Commission a report 
containing a complete description 
thereof unless such invention or 
discovery is described in an ap- 
plication for a patent . . . within 
the time required for the filing of 
such report. The report . . . shall 
be filed on or before . . . the nine- 
tieth day after such person first 
discovers or first has reason to 
believe that such invention or 
discovery is useful in such pro- 
duction or utilization.” 


Unintentional Violation 


Since not every discovery is 
patentable, the reporting provision 
may be applicable to and may be 
very important in many cases. 
The general attitude of the Act is 
that if you are smart enough to 
make a discovery, you must be 
smart enough to realize its atomic 
energy implications. For if you 
fail to realize this, you are never- 
theless violating the Act. Such 
faith in scientists and engineers 
is touching but misplaced. And 
any scientist or engineer who hap- 
pens to overlook this quirk of the 
law will have to atone for it by 
paying a fine of up to $5000 or by 
imprisonment for up to two years, 
or both (Sec. 223 of the Atomic 
Energy Act). Of course, if this 
crime is committed “with intent 
to secure an advantage to any 
foreign nation,” the fine is raised 
to $20,000 and the term of im- 
pPrisonment to 20 years. (This is 
assuming he never gets around 
actually to communicating it to 
the foreign customer.) Of course, 
if a scientist or engineer makes 
such a discovery without realizing 
there is anything new about it, 
he will not know it needs to be 
reported, but that’s his tough luck. 

Fortunately, most scientists and 
engineers do not know anything 
about these laws. Otherwise, the 
chances of our hiring anv of them 
on this project would be nil. 
Again, ignorance is bliss. 
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CORROSION PROBLEM ? 





... WITH 
ENGINEERING 
DESIGN? 









-.. WITH 
TECHNICAL ADVICE? 








--- WITH HIGHEST 
QUALITY MATERIALS? 







... WITH COMPLETE 
CONSTRUCTION 
FACILITIES? 









To-day complete and permanent answers to your corrosion problems require not 
just one of these services, but all four. Frankly, how else can you be sure your 
corrosion problem receives the individual attention it deserves for a positive solution? 
Only Atlas places this integrated service at your disposal: 


ON-THE-SPOT TECHNICAL ADVICE—technically-trained representatives are 
located in all major cities throughout the United States. 

ENGINEERING AND DESIGN—a completely staffed engineering department uses 
tested and proven ideas based on over a quarter century experience. 

HIGHEST QUALITY MATERIALS—the most complete line of corrosion-proof 
cements, linings, coatings, and rigid plastics, was pioneered and developed by Atlas. 
COMPLETE CONSTRUCTION FACILITIES—experienced field crews make per- 
manent installations of linings and brickwork, 
regardless of size, anywhere in the world. 


The answer is YES! Atlas is prepared to furnish 
the best and most economical solution to your 
plant-wide corrosion problems. Atlas can do 
the job. 


MERTZTOWN, PENNSYLVANIA For complete facts write for Bulletin CC-3. 
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“He Has Nine Lives” 


.. but for long collector life 
THE Gi) NEW 5 RWS 


Aerotec’s latest development in the field of erosion 
resistant dust collector tubes is unique. 

Aerotec engineers proved, by accelerated tests under 
erosive conditions many times greater than normally 
encountered, that of all metals tested, white cast iron 
assures maximum resistance to abrasion. 

These tests are substantiated by actual installations. 
They now establish the Aerotec 5 RWS collector with 
white iron tubes as the ultimate in long life and sus- 
tained high efficiency in the field of mechanical 
collection. 

If your dust collection problem requires top mechan- 
ical efficiency, discover the assurance of highest per- 
formance and long life possible only with an Aerotec 
5 RWS. Call or write our Project Engineers today. 
They are ready to help you solve your dust control 
problem. 


THE THERMIX CORPORATION Greenwich, Conn. 


(Offices in 38 principal cities) 
Canadian Affiliates: T. C. CHOWN, LTD., 1440 S. Catherine St. W., Montreal, Que. 


Manufacturers 


THE AEROTEC CORPORATION 


Greenwich, Conn. 


Project Engineers 
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| patent applications on practically 












It might be added that if we at- 
tempt to play it safe by filing 







everything, we are only asking to 
be fined up to $2500, with no jail 
term (Section 227, Atomic Energy 
Act). The reason for this is that 
we are likely to overlook the fact 
that the patent attorney we select 
may not be cleared for restricted 
data, and probably knows little 
about the Atomic Energy Act. If 
so, we have disclosed restricted 
data to a person who is not au- 
thorized to receive it. A happy 
thought in this connection, how- 
ever, is that the attorney is equal- 
ly guilty and will have to pay the 
same fine. On the other hand, if 
we repeat this offense on a num- 
ber of occasions before we realize 
what we are doing, the fine may 
mount uv to such a high figure 
that life imprisonment could look 
pretty good. 




























Clearance 





Assuming we can get some new 
staff members, our very first task 
will be to make absolutely sure 
that they are cleared for receiv- 
ing such information and _ that 
they don’t spread it around. 

Sec. 161i of the Atomic Energy 
Act of 1954 authorizes the Atomic 
Energy Commission to prescribe 
regulations to protect restricted 
data, and this has been done by 
the AEC and published as Part 
25 of the AEC Regulations (pub- 
lished Feb. 4, 1956 in the Federal 
Register) . 











Access Permits 


According to the Note appended 
to Rule 25.11, “Where an individu- 
al desires access to Restricted 
Data for use in the performance 
of his duties as an employee, the 
application for an access permit 
should be filed by his employer.” 
It is probably safe to assume that 
the corporation will already have 
such an access permit, in view o 
the work it has done already. But 
as the Note appended to Rule 
25.21 states, “An access permit is 
not a security clearance. It does 
not authorize any individual no 
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Why this 

small municipal 
plant bought 
extra engine 
output 


Another Lxample 
of 
Lfficient Fower 


at Lower Cost 
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Planned for the future....this 1700 
hp Cooper-Bessemer Gas-Diesel en- 
gine will provide needed capacity for 
many years of trouble-free service in 
the Lake Crystal, Minnesota municipal 
power plant. 


@ Lake Crystal, Minnesota carefully studied the demands grow...this JS will easily handle the in- 
matter, installed a high output Cooper-Bessemer creased load. No need for costly plant expansions. No 
engine, and they’re far from sorry. This small com- —_ new engines to buy. 


munity enjoys substantial savings from a 1200 kw. Impressive month by month operating cost records of 
-++ 1700 hp. ... 155 bmep Gas-Diesel engine. — Lake Crystal municipal are available upon request. 
The engine, a supercharged Cooper-Bessemer JS, | Write The Cooper-Bessemer Corporation, Mount 
boasts an enviable “around the clock” operational § Vernon, Ohio. 
record with excellent fuel economy maintained under 

heavy or light loads, With the installation of this / pgp aecteione 7 

new unit, there’s no further need for riding an engine C 0 0 B E & = b a S S E M E b 
at costly, inefficient loading in anticipation of sudden 
heavy increases. 





GROVE CITY, PENNA. 


Although oversized for present needs, this 8 cylinder New York City © Seattle, Wash. © Chicago, Ill. © Houston, 


3 ° ° : ° 28 Dallas, Greggton, Pampa and Odessa, Texas ® Washington, D. C. 
Cooper Bessemer will more than justify its original Shreveport, La. © San Francisco, Los Angeles, Calif. © St. Louis, 


cost. Dependable. economical power will be available Mo. © Gloucester, Mass. © New Orleans, la. © Tulsa, Oklo. 
. Caracas, Venezuela © COOPER-BESSEMER OF CANADA, LTD., 


for many future years. And as Lake Crystal power Edmonton and Calgary, Alberta, Canada. 


DIESELS @ GAS ENGINES @ GAS-DIESELS @ ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 
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SPECIAL STUDY 
“Look where a site 
is production-right"’ 

ON REQUEST FROM 

B&O RAILROAD 

BALTIMORE 1, MD. 
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..,enough Elbow Room 


Everybody benefits when highway location allows 
adequate space for new industrial development 
between railroads and public roads. The highway 
is a major artery, usually difficult or impossible 
to cross with spur trackage. 

The right kind of planning by community 
and highway authorities makes sure that: (1) 
Areas with reasonable prospect of industrial de- 
velopment are protected by modern zoning. (2) 
Highway authorities plan new construction at 
sufficient distance from rail lines—200 to 1,000 
yards is realistic. 

Orderly construction of grade separations 
and needed approaches is possible when industrial 
zoning and highway planning go hand in hand. 
Then, properties between highway and railroad 
become more valuable as potential plant sites, 
and are assured the best choice of efficient trans- 
portation. The community benefits by NEW jobs 
and NEW sources of tax revenue—and every 
citizen benefits! 


B&O’S PLANT SITE MEN ARE LOCATED AT: 
BALTIMORE 1—LExington 9-0400 
NEW YORK 4—Digby 4-1600 CINCINNATI 2—DUnbar 1-2900 
PITTSBURGH 22—COurt 1-6220 CHICAGO 7—WaAbash 2-2211 


BALTIMORE & OHIO RAILOAD 


Constantly doing things better! 





having an appropriate AEC se- 
curity clearance to receive Re- 
stricted Data.” 

In order to obtain individual 
clearances for new staff members 
of the company, it will be neces- 
sary under Rule 25.24 to request 
such personnel clearances from 
the AEC. The Atomic Energy 
Commission has published, in the 
Feb. 2, 1956 issue of the Federal 
Register, Part 95 of its Regula- 
tions covering the necessary pro- 
cedures for obtaining individual 
clearances. 





Security Education 


Rule 95.5 requires the Company 
to provide security education for 
such employees and to inform the 
AEC of the procedures followed. 
Rules 95.21 and following provide 
for physical security of docu- 
ments, including storage of docu- 
ments when not in use, security 
areas, armed guards, etc. Pre- 
sumably these will all have been 
taken care of earlier when ob- 
taining the original access permit. 

Rule 95.31 authorizes access to 
restricted data for employees hav- 
ing L clearances (for confidential 
material) or Q clearances (for 
secret material). The AEC will be 
requested to grant the necessary 
clearances under Rule 25.24. 


Next Month — Financing 


Thus, sooner or later we will 
have our staff, and will be ready 
to put them to work — provided 
we can find a way to finance the 
project. Of this, more next month. 








Expert Witness Reprint 


Robin Beach’s five articles on 
“The Engineer as an Expert 
Witness” are available in a 16- 
page reprint for $1.00. Please 
write to: Reader Service Dept., 
CONSULTING ENGINEER 
227 Wayne St., St. Joseph, Mich. 
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Mr. Henry E. Widdell, 


President of Arthur G. McKee 
& Company of Cleveland says: 


“By employing an engineering 
and construction company, you 
take a short-term lease on a whole 
company-full of carefully selected, 
experienced, diversified engineers. 
Their function is to give you 
reliable, imaginative help in 
working out more efficient methods 
... to apply broad knowledge and 
practical experience in choosing 
manufacturers’ products to imple- 
ment each process. They help 
keep growing pains out of a 
growing business.” 








andling taconite is a tough assign- 
ment, because it’s highly abrasive. So Jeffrey 
belt Idlers were a logical choice for the 94 
elt conveyors (2700 feet of them) serving 
is pelletizing plant. All bearings are pro- 
ected against the entry of dirt by an effective, 
ouble labyrinth grease seal. Ends of rolls are 


haped to deflect materials away from these seals. 


Jeffrey Idlers offer maximum efficiency, 
ependability and economy in belt operation. 
Wversize roller bearings reduce power 
equirements and give a factor of safety far 
excess of any overloading to be expected. 
rositive roll alignment assures continuous 
Il capacity operation. 






pays to team up with a top flight 
ngineer-constructor and to specify 
effrey feeders, conveyors, elevators, 
lagnetic separators, primary and 
ondary crushers, chains, power 
ansmission machinery, and related 
qWipment. 









E JEFFREY MANUFACTURING COMPANY 
960 North Fourth Street, Columbus 16, Ohio 


ONVEYING *PROCESSING*MINING EQUIPMENT...TRANSMISSION MACHINERY... CONTRACT MANUFACTURING 
EEK MARCH 1957 


Belt Conveyors have been long recognized as the most practical and 
economical means of moving large quantities of bulk material over 
great distances. 


This view shows the loading end of a Jeffrey Belt Conveyor—note 
series of rubber-cushion idlers designed to protect belt from impact 
of heavy pieces. 


<p> 


(MJEFFREY 
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BOTH the Anderson-Price indemnification bill and the 

Gore-Holifield reactor acceleration bill have been 
reintroduced in the House and Senate. The Anderson- 
Price bill has been revised to incorporate amendments 
agreed upon by the Joint Congressional Atomic Energy 
Committee last session. The acceleration bill was reintro- 
duced as reported out by the Joint Committee without 
any of the amendments proposed by Rep. W. Sterling 
Cole last session. Both have been referred again to the 
Joint Committee. AEC and the insurance industry also 
have been working together for some time on a draft of 
legislation to provide supplemental government insurance. 


THE PRESIDENT'S budget for the fiscal year beginning 

July |, which requests $2,578 million for atomic en- 
ergy purposes, includes money to provide training centers 
in the U.S. and abroad, equipment grants, and other 
technical assistance to help other nations develop their 
own atomic energy programs. Four nations have already 
accepted the U.S. offer to share the cost of building re- 
search reactors. A number of nations have indicated in- 
terest in buying power reactors in the U.S., and the 
Export-Import Bank has offered to consider applications 
for loans to finance such purchases. 


CHARLES J. HAUGH, vice president of the Travelers 

Indemnity Co., has stated that the Nuclear Liability 
Insurance Association, the syndicate of 135 stock com- 
panies, will be able to write a $50 million liability insurance 
policy on any given reactor. With participation of the 
mutual companies, he said, there ml orien will be a total 
of at least $60 million of liability insurance for each re- 
actor operator, together with his contractors and sup- 
pliers. The Nuclear Energy Property Insurance Associa- 
tion, the syndicate organized to handle physical damage 
coverage * the insured's own property, also will be able 
to meet its goal of $50 million. With mutual companies 
this should mean at least $60 million coverage available. 


AN OPINION poll of the American atomic industry, con- 

ducted by Atomic Industrial Forum, Inc., gave lack 
of economic incentive, inadequate insurance protection, 
and secrecy policy of the government as the three main 
factors limiting the development of atomic energy for 
peaceful purposes. Of the 167 Forum member organiza- 
tions participating, 43 percent were manufacturers, 14 
percent construction-engineering firms, 13 percent utility 
companies. The remaining 30 percent included consulting 
firms, financial institutions, insurance companies, labor, law 
firms, mining companies, laboratories, and universities. 
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PIONEER SERVICE & Engineering Co. will act as archi- 

tect-engineer cn a 60,000-kw atomic power plant 
planned by ten Midwest electric utility companies. Sub- 
ject to approval by AEC, the plant would be located on 
the system of Northern States Power Co., one of the 
participating utilities. Negotiations are underway with 
Allis-Chalmers to act as prime centractor for a controlled 
re-circulation boiling water reactor. 


GREECE, which plans a major atomic energy research 

program, has awarded a contract to AMF Atomics, 
Inc. for design and construction of a 1000-kw swimming 
pool research reactor for the national atomic energy lab- 
oratory to be located near Athens. Babcock & Wilcox Co. 
will supply the fuel element for the reactor, which is sched- 
uled to be in operation in the spring of 1958. 


WESTINGHOUSE electric scientists have developed a 

new means of photoyrazhing neutrons being shot 
through crystaline materials to determine their atomic 
structure. Although neutron "bullets" have been used for 
this purpose for some time, it has been difficult to get a 
satisfactory picture of the diffracted neutrons. The new 
technique shortens exposure time of the film as much as 
100 times and produces a c'earer picture. The technique 
is expected to expedite analysis of crystals of magnetic 
materials and organic compounds difficult to identify by 
means of x-rays. 


CLOSED CIRCUIT television will be used at the Hanford 

atomic plant to patrol the rear face of the atomic 
reactor. Designed to move automatical'y along a mono- 
rail near the wall of the reactor, the camera will transmit 
a picture of reactor components to an operator seated 
at a console behind thick radiation shielding. It is expected 
to speed maintenance jobs by making it possible to pin- 
point trouble spots before special work crews are sent 
into the area. This is the first attempt to use TV at an 
actual reactor site. 


ALCO PRODUCTS, INC. has signed an agreement with 

Humphreys and Glasgow Ltd., of Great Britain, 4 
firm of engineer-constructors, for the sale of small nuclear 
power plants outside of the North American continent. 
A 10,000-kw pressurized water reactor of the type to be 
sold is expected to produce power at a cost somewhat 
more than an oil or coal-fired station of similar size, when 
installed in Great Britain. H&G expect to sell the plants 
chiefly to communities and industrial concerns where com 
ventional power production cost is high. 
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Stress analysis of model of 
power piping system at 
Pittsburgh Piping accurate- 
ly predicts physical re- 
actions of full size system 
in service. 


another 
P.P.& E. service 
which contributes to 


[yee 


if —S\ S _HIGH-TEMPERATURE 
(Below) Metallographic : re | ae HIGH-PRESSURE 


examination of piping ma- 


terials and weld samples | | 4 — a. | ' 
reveals changes which : : _- ee!) 


occur in a metal’s crystalline 
structure due to operating 
conditions and fabricating 
procedures. 








Our technical staff constantly explores the 
mechanical and metallurgical aspects of power 
and process piping. For example, stress analysis 
by model testing is used to predict accurately 
the physical reactions of high-temperature, 
high-pressure piping in service. Extensive in- 
vestigations are conducted on the metallurgical 
effects of operating conditions and fabricating 
procedures on piping materials. This knowl- 
edge pays off in the sound piping systems we 
a fabricate and erect for central stations and 


ping 20° vine ond Shows Sap nuclear power installations. 
fabricated at Pittsburgh Piping. 


PRODUCTS AND SERVICES * ° e OFFICES IN PRINCIPAL CITIES 
Carbon Steel Piping Forged Piping Materials iibiente. _Whitehead Building 
Cast !ron Fittings Headers Boston. . 10 High Street 
Cast Steel Fittings | Manifolds Chicago... Peoples Gas Building 
Chrome-Moly Piping Pipe Bends Cleveland. see a Sevens Saneing 
Copper Piping Stainless Steel Piping Hollywood. . 1828 North Alexandria Ave. 
=a AND EQUIPMENT COMPANY | a 

eased Bends Welded Assemblies t treet — Pittsbur rovelale . 113 So. Solina Street 
Expansion Bends Welded Stainless Steel Tubing 15 5 4 s ° P ’ 9g, Toronto. .. 68 veuse Street 
Flanges Welding Fittings CANADA: CANADIAN PITTSBURGH PIPING, LTD 


: 835 BEACH ROAD—HAMILTON, ONTARIO 
PP.24 
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HEINEMANN ELECTRIC COMPANY 


157 Plum Street * Trenton 2, New Jersey 


HEAT 


... May be the 
“trouble” with your 
electrical system 


Are you troubled with nuisance power interruptions, 
insufficient branch circuit capacity, motor burnouts and the 
accompanying costly production delays? You will probably 
find that heat affecting your protective electrical equipment 
is the heart of your trouble. 

You can eliminate heat considerations, however, simply 
by replacing with HEINEMANN Circuit Breakers. 

HEINEMANN Circuit Breakers do not employ thermal 
elements or heaters of any type. Thus, their current carrying 
capacity and all set tripping points are completely independ- 
ent of ambient temperature . . . unaffected even by nearby 
furnaces, steam pipes or cold drafts. HEINEMANN Circuit 
Breakers do not require de-rating. With HEINEMANN, 
20 amperes means 20 amperes of usable capacity without 


needless tripping. 
HEINEMANN Circuit Breakers 


operate on a hydraulic-magnetic prin- 
ciple. They provide inverse time delay 
to allow starting inrush or harmless, 
temporary overloads . . . yet they pro- 
vide the fastest circuit interruption 
available on large overloads or short 
circuits. 


GET THE COMPLETE FACTS: Send for your 
copy of “WHAT YOU SHOULD KNOW 





ABOUT CIRCUIT BREAKERS”. Ask for Man- 


val 101. 














TESTS CARRIED OUT in the KEWB 

(Kinetic Experiment for Water 
Boiler Reactors) program that North 
American Aviation is conducting for 
AEC have confirmed the theory that 
water boiler research reactors will shut 
off automatically when abnormal op- 
erating conditions occur. This char- 
acteristic is due to formation of gas 
bubbles in the reactor fuel as the tem- 
perature increases. Tests were run on 
a 50-kw water boiler. 


THE NEW COBALT-60 gamma irra- 

diation unit, available for irra- 
diating materials on a service basis at 
Oak Ridge National Laboratory, can 
irradiate samples in air rather than 
under water as is the case with most 
gamma irradiation units now in opera- 
tion. The unit will have a gamma ray 
output in excess of |.1 million roent- 
gens per hour and will utilize the 
85,000 to 300,000 curies of radioac- 
tive cobalt usually in storage at 
the Laboratory awaiting shipment to 
isotope users. 


GIFFELS & VALLET, Inc. will act as 

architect-engineer on the fuel 
processing and alloy fabrication fa- 
cility to be built at Chalk River, Can- 
ada. Atomic Energy of Canada Ltd., 
the Canadian government's research 
and development company, will op- 
erate the facility. 


THE MITSUBISHI Heavy Industries 

Co., of Japan, says it is design- 
ing a submersible oil tanker using nu- 
clear propulsion. The ship is to weigh 
30,000 tons, cruise at 22 knots, and 
have an over-all length of 540 feet. 


THE POSSIBILITY of building nuclear 

power plants on the westem 
Cape and in other areas of the coun- 
try remote from coal fields will be 
investigated by a commission ap- 
pointed by the government of South 
Africa to study applications of nu- 
clear power. 


AEC IS SEEKING proposals from en- 
gineering firms for design of a 
liquid hydrogen plant to be located 
near Henderson, Nev. The plant will 
be used for what AEC called "a pro- 
posed non-weapon experimental pro- 
gram now under consideration." 


ARGONNE National Laboratory's ex- 

perimental boiling water reactor 
went into continuous full power opera- 
tion at formal dedication ceremonies 
in February. The reactor will supply 
5000 kw of electricity from 20,000 kw 
of heat, all of which will be used by 
the Laboratory. Sargent & Lundy were 
architect-engineers on the project. 
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Racing enthusiasts watch in cool 
comfort from Airtemp air condi- 
tioned .clubhouse of Sportsman’s 
Park track in suburban Chicago. 
Consulting Engineers, Contractors: 
Acme Temperature Control, Chicago. 
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ACLU The SURE WINNER 
at Sportsman’s Park... 


Cooling with minimum installation time and cost is a sure thing 
—with Airtemp “packaged” air conditioning. It can be used 
with or without ductwork ...to cool either single areas, or multi- 
story complete buildings, like the Sportsman’s Park clubhouse. 





Another example of how Airtemp’s complete line—286 models, 
biggest selection of any manufacturer—helps American business 
and industry solve cooling problems with models specifically 
suited to particular requirements—at standard-model cost! And 
all engineered by Chrysler, 
Outside-mounted Airtemp units—1 60-ton 
Model 2660, and 2 40-ton Models 2640— 
silently and unseen cool the 160,000 cubic 
foot clubhouse. Evaporative condensers 
PHONE your nearby Airtemp contractor, totally eliminate need for cooling towers, 
He’s in the Yellow Pages. Or—write drastically reducing installation and main- 
Bees SUCTION to Airtemp Construction Division, tenance expense. 
Chrysler Corporation, Dayton 1, Ohio. 


DIVISION OF 
CHRYSLER CORPORATION 


A CHRYSLER DIVISION SPECIALIZING IN AIR CONDITIONING FOR EVERY HOME AND BUSINESS NEED 
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Models for panel or 
wall mounting 


-HYE 


This Reliance Gage, 
completely hydrostatic, 
assures safe, accurate 
reading of your 

boiler water levels 


Here is easy natural reading (like con- 
ventional water gages) with perfect 
measurement and constant dependabil- 
ity. Twenty years on the market, and 
still increasing in use, here and abroad. 


Simple as A-B-C, EYE-HYE indicates 
water level clearly by illuminated 
green fluid. Newly styled face plate 
gives wider angle of vision. And 
for extra safety, optional equipment 
adds auxiliary light signals and/or 
vibratory horns, reaching operators 
anywhere. 


EYE-HYE serves main boilers — any 
pressure — and various power plant 
tanks and vessels in out-of-the-way 
places. Two EYE-HYEs are now ac- 
ceptable under Boiler Code Case No. 
1155 — eliminate maintenance of ex- 
tra gage glass. 


Rugged construction; no mechanical 
working parts; no adjustments on lo- 
cation; easy to maintain. Write for 
Bulletin CO today. 


The Reliance Gauge Column Company © 5902 Carnegie Avenue © Cleveland 3, Ohio 


Remote Reading Gage 


All-hydrost 





atic 


* Reads ike a ubular giass 


"Reliance EYE-HYE | 


gage 
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This is the first reactor of the five in 
AEC's original five-year power re- 
actor development program to be 
comp.eted and to generate electricity. 


THE NAUTILUS will be refueled for 

the first time this spring, after 
having traveled more than 55,000 
miles since her launching in 1955. The 
old uranium core will ke sent to Arco, 
Idaho, for examination and to reclaim 
unused uranium. 


THE FOOD AND DRUG Adninistra- 

tion has started a continuous 
survey of radioactivity of selected 
foods produced in this country. They 
will first determine naturally occurring 
background radioactivity in staple 
foods from different areas, and then 
monitor these foods for any changes 
in radioactivity which might be caused 
by weapons testing and other appli- 
cations of atomic energy. 


POLYTECHNIC INSTITUTE of Brook- 

lyn will offer a course on metal- 
lurgy of nuclear power reactor ma- 
terials in its spring semester for grad- 
uate students and professionals work- 
ing in the field. 


SOMETHING NEW has been added 

at Columbia University—a fac- 
ulty Council for Atomic Age Studies. 
Purpose is to make the eet a 
center for the study of problems fac- 
ing society as a result of the develop- 
ment of atomic energy. Represented 
on the Council are the fields of phys- 
ics, engineering, medicine, interna- 
tional relations, journalism, business, 


philosophy, and law. 


KAISER ENGINEERS will design and 

build the $3 million food irra- 
diation reactor for the Army's lonizing 
Radiation Center, at Stockton, Calif. 
American Radiator & Standard Sani- 
tary Co. will design the core under 
subcontract to Kaiser. 


TWO MAJOR CONFERENCES on 

atomic energy applications are 
scheduled for March. March 11-15, 
the 1957 Nuclear Congress, coordi- 
nated by Engineers Joint Council, and 
the International Atomic Exposition, 
will be held at Philadelphia's Conven- 
tion Hall. On March 27-29, the Glenn 
L. Martin Co. and the Navy Depart- 
ment's Office of Naval Research will 
co-sponsor a Colloquium on Radic- 
tion Effects on Materials on the cam- 
pus of Johns Hopkins Univ., Baltimore. 


A MINIATURE nuclear powered bat- 

tery capable of delivering con- 
tinuous electrical power for at least 
five years has been developed by 
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le man from 


en you put his knowledge of lighting to work 
for you, your ideas turn into reality. His experi- 
nce enables him to translate architectural con- 
epts into effective lighting results by applying 
he flexibility of Smithcraft's line of lighting units. 
all him in to consult with you or your lighting 
ngineers on any job on your boards . . . you'll 
nd he knows blueprints and budgets as well as 
e knows lighting! 





















ew features to aid in your ceiling planning: 
reat flexibility for design of patterns and 
nteresting lighting effects. Modern, trim, clean 
bppearance, free from light leaks or blemishes. 
0 visible catches, latches, hinges or screws. 
Door frame opens or closes with simple pressure 
pwards (patented). 

\ wide choice of shielding media. Quickly and 
economically installed in virtually any ceiling 
onstruction, Ask the man from Smithcraft to 
plain these useful new features. 


* Arthur W, Siegel, Massachusetts Representative, one of Smithcraft’s nationwide sales organization 


Smithcraft Troffers and other fine lighting units are installed in thousands of offices, 
factories, stores, schools and other types of installations from coast to coast. A typical 
installation is shown at the left — (Metro Troffers in Beerman's Department Store, 
Dayton, Ohio provide 75 foot candles of evenly-distributed illumination). Wherever 
good lighting is important, you'll find... 


SMITHCRAFT — “AMERICA’S FINEST FLUORESCENT LIGHTING.” 
PRSeeanesesaeessessesooe sor 











PLEASE ATTACH TO YOUR BUSINESS LETTERHEAD and mail to CE-3 


Smithenaft- LIGHTING, CHELSEA 50, MASS. 


NAME. TITLE. 









( Please send me the monthly publication, “Light Side of the News”, so that | can 
keep in touch with the latest trends in lighting. 


(0 Please send me “YOUR CEILING PLANNING COMES TO LIFE”, a complete handbook 
on one and two-foot wide SMITHCRAFT ARCHITECTURAL TROFFERS. 


LIGHTING 


CHELSEA 50, MASSACHUSETTS 


(0 Please send me the complete SMITHCRAFT CATALOG, containing data on ‘‘America’s 
Finest Fluorescent Equipment”. 
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.... must be safeguarded against contamination. Every 
public-spirited industrialist realizes the importance of 
clean air to community good will, plant employee 
relations and the safety of his plant and its equipment. 

Prat-Daniel has made notable contributions, during 
thirty years of research and manufacture, to the dust 
and smoke abatement programs across the nation. By 
promoting good public relations and protecting 
sensitive machinery, P-D Collectors have performed an 
outstanding service. 

One of the many developments that have contributed 
to this success is an exclusive, patented, unique design 
of internal gas flow, known as *PLENAFLO. This 
feature eliminates recirculation, reduces wear, provides 
accessibility to every tube and improves efficiency. 


The Thermix Corporation, Project Engineers, will 
be glad to send you a bulletin fully explaining this 
new idea in tubular design. Ask for Bulletin on P-D 
dust collectors featuring PLENAFLO. 





















*Trademark 



















Project Engineers 


THE THERMIX CORPORATION 
GREEN WICH, CONN. 
(Offices in 38 Principal Cities) 
Canadian Affiliates: T. C. CHOWN, LTD., Montreal 25, Que. 


Designers and Manufacturers 
PRAT-DANIEL CORPORATION 


‘ SOUTH NORWALK, CONN. 
POWER DIVISION: Tubular Dust Collectors, Forced Draft Fans, Air Preheaters, Induced Draft Fans, Fan Stacks 
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Elgin National Watch Co. and Walter 
Kidde Nuclear Laboratories, Inc. 
About the size of the head of a 
thumb tack, the battery has a nomi- 
nal power output of 20 microwatts. 
It uses about 4!/, curies of Promethi- 
um-147, a radioactive element with a 
half-life of 2.6 years. It is expected to 
have application in such products as 
hearing aids, miniature portable ra- 
dios, and civil defense warning re- 
ceivers for the home, as well as for an 
atomic powered wrist watch. 










AN ARGONAUT reactor will be in- 

stalled in the nuclear reactor 
center planned for West Caldwell, 
N. J., by Daystrom Nuclear Division 
of Daystrom, Inc. Under what is to be 
known as the Dart plan, Daystrom will 
offer colleges and univeristies a "'nu- 
clear package” that will include train- 
ing of personnel at the West Caldwell 
laboratories, formal engineering sur- 
veys of campus reactor sites, complete 
installation of an Argonaut 10-kw re- 
actor, and continuing consultation on 
reactor applications and uses. 









THE AIR FORCE will provide Bell 

Telephone Laboratories at 
Whippany, N. J., with a heavy water 
research reactor to allow Bell to carry 
out an expanded program for research 
in nuclear physics. Objectives of the 
program are to make available more 
information about electric, magnetic, 
and structural properties of solids, and 
to study effects of nuclear radiations 
on materials and components used in 
military electronic systems. 


A FAMILY of small, light nuclear 

power packs, having a shelf and 
use life of over 25 years and capable 
of operating over wide ranges of tem- 
peratures, acceleration, and vibration, 
have been developed by the Patterson 
Moos Division of Universal Winding 
Co. The packs contain a strontium-90 
nuclear battery with current ratings 
from 5 to 5000 micro-microamps and 
equilibrium voltages in the order of 
10,000 v. Although the packs are 
listed present'y as suitable for use in 
weapons and ordnance systems, the 
company is investigating applications 
for peaceful purposes. 













THE PROPOSED Case Industrial Nu- 
clear Center came a step nearer 
to realization with announcement that 
five Ohio firms will participate in study 
of the feasibility of building a 10,000- 
thermal-kw high flux research and test 
reactor in the Cleveland area. The 
firms are the Austin Co., Cleveland 
Electric Illuminating Co., Republic 
Steel Corp., Standard Oil Co. of 
Ohio, and Thompson Products, Inc. 
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F& P AUTOMATION IN ACTION 


The new alkylation unit at the McMurrey re- 
finery in Tyler, Texas, is controlled by a graphic 
instrument system manufactured by Fischer & 
Porter Co. One man can control the entire opera- 
tion of this 2200 BPD unit. In similar installations, 
F&P automatic digital data logging systems are 
successfully measuring and tabulating all oper- 
ating variables. 


Your clients’ processes can be controlled just 
as efficiently. F&P’s experience in supplying high- 
quality control systems for every kind of industry 


assures your clients of dependable, trouble free, 
high-accuracy performance. Carrying our respon- 
sibilities right on through commissioning of the 
control system, as well as its maintenance, re- 


lieves you of installation headaches too. 


Whether you’re designing a new facility or 
modernizing an old one, now is the time to put 
automation to work . . . F&P automation. For 
more information write to Fischer & Porter Com- 
pany, 4937 County Line Road, Hatboro, Pa. 





U.S.A. 


Fp FISCHER & PORTER CO. tiisors, rs 


iy i So © 
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T he 


Word fiom Washington 


EDGAR A. POE 
Consulting Engineer Correspondent 


ESPITE a lag in about a half-dozen states, the 
D 13-year, 40,000-mile interstate highway con- 
struction program, is off to a good start. With only 
eight months having elapsed, some 36,000 miles of 
the program have already been pin-pointed. 

The Bureau of Public Roads is working closely 
with the various state highway departments to 
standardize and simplify methods in order to con- 
serve engineering manpower, money, and time. 

Officials of a few states have proposed that Con- 
gress look ahead toward adding yet another 10,- 
000 miles to the 40,000-mile system authorized in 
1956. The Legislatures of more than 40 states are in 
session this year, most of them for the first time 
since the mighty program was approved by Con- 
gress. Officials in Washington feel that what the 
state law-making bodies do will have great bear- 
ing on the future road building programs in the 
United States. There could be no better time for 
consulting engineers and their associations to be- 
come acquainted with their state representatives. 


naval vessel ever launched, has been operating 
successfully for over 20 months. As a result, the 
Navy is letting more nuclear-powered submarine 
contracts to shipyards. 

As the USS Wolf is nearing completion, the Navy 
has let contracts for three more submarines at a 
total cost of $66 million. Perhaps other types of 
nuclear reactors will propel these three, two of 
which will be built by Ingalls Shipbuilding Cor- 
poration, at Pascagoula, Miss. The other will come 
out of the Electric Boat Division of General Dy- 
namics Corporation, at Groton, Conn., at a cost of 
$25 million. The Pascagoula shipyards currently 
are holding more than $190 million in shipbuilding 
contracts for various types of vessels. 


se USS Nautilus, the first nuclear-powered 


ACKETEERING in organized labor apparently 

is in for the most searching scrutiny it has 
ever faced since labor put on long pants and 
became a political power. Some of the top labor 
bosses will be called to testify. Sen. John L. 
McClellan, Democrat of Arkansas, with “no axes 
to grind,” and with great moral courage, will direct 
the far-reaching inquiry. 
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LTHOUGH it is still in the talking stage, some 
Senate and House members on the Interstate 
Commerce Committees feel that the time may be 
approaching when a Department of Transportation 
should be created. With the nation’s population now 
170 million, new problems of transportation are in- 
creasing. Railroads and trucks are regulated by the 
Interstate Commerce Commission, shipping by the 
Maritime Administration, and civilian air transpor- 
tation by the Civil Aeronautics Administration. 
Entry of foreign air lines also poses new problems. 


Federal Reserve Board, declares that the 
growth in savings in 1956 was not enough to keep 
pace with all the increasing demands for credit. He 
maintains that fully half of the increase in gross 
national product in 1956 represented a mark-up in 
prices. Had. commercial banks been able to generate 
all the demands for funds, the result would have 
been a smaller rise in interest rates — but at the 
expense of a sharper rise in prices. 


‘Ocrer William McChesney Martin of the 


N the face of an expanding and booming economy, 

we seem to have overlooked scores of depressed 

industrial communities in scattered sections of the 
country. 

Both the Senate and House labor committees, 
however, are scheduled to conduct new hearings and 
study the persistence of localized unemployment in 
these communities. 

Meanwhile, the National Planning Association’s 
special committee on depressed areas has issued a 
policy statement that is regarded as important in 
congressional circles. The report advocates Federal 
aid to the cities and towns and the employment of 
technical assistance in an effort to revitalize the 
local economy. Technical assistance of consulting 
engineers has been an important part of United 
States’ aid to undeveloped countries, and it is pos- 
sible that similar technical aid could be of value in 
our own back yard. 

Thus the methods used overseas could be ap- 
propriately applied to this country, according to the 
NPA’s special committee findings. Other suggestions 
include financing new plants through government 
loans, or the guarantee of private loans. “= 
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Yarway Remote Hi-Lo 
Alarm Signals—lights or 
horns—can be used with 
Yarway Remote Liquid 
Level Indicator and 
placed at any location 
in the plant. 


boiler water 





levels now 





easier to see... 





easier to read 
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Whatever the boiler pressure, high or low, YARWAY 
Remote Indicators give accurate, instant, eye level 
boiler water level readings at any convenient plant 
location. 

Boiler Code Case No. 1155* says in part, “*... 
two independent remote level indicators of the com- 
pensated manometric type may be used instead of 
one of two required gage glasses for boiler drum 
water level indication in the case of power boilers 
with all drum safety valves set at or above 900 
i 

YARWAY Remote Liquid Level Indicators fill the 
bill—and feature a “‘wide vision” face that makes 
reading easier from any angle. 

Accurate—because indicator is actuated by the 
boiler water itself—by the pressure differential be- 
tween a constant head and the varying head of 
water in the boiler drum. 

Also use YARWAY Remote Indicators on heaters 
of various types. 

For full description, write for YARWAY Bulletin 
WG-1824. 


*Write for free reprint of case description. 


YARNALL-WARING COMPANY 


106 Mermaid Avenue, Philadelphia 18, Penna. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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WAY REMOTE LIQUID LEVEL INDICATORS 
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William O. Baker, whose father was a civil engineer 
and whose brother, Michael Baker, Jr. is head of 
the consulting firm of that name, entered the Air 
Force in 1941 and served as a pilot in the Troop 
Carrier Command in the Middle East and European 
Theatres. He received the Air Medal and Presidential 
Citation three times during the Normandy and Hol- 
land invasion. After the War, he attended Pennsyl- 
vania State University where he received, in 1948, 
a B.S. in Civil Engineering and took graduate work 
in photogrammetry. He also attended the University 


ON A ROCKY HILLSIDE in western Pennsylvania, 


an area too tough to measure ac- 
curately by any other means, a pho- 
togrammetric survey has been ac- 

cepted by both the construction trade and State 
agencies. The specific location is a 24-mile stretch 
of Constitution Boulevard, near Aliquippa, Pa. The 
obsolete two-lane road had become a death trap as 


traffic volume mounted along the stretch that runs 
down the busy west bank of the Ohio River. 





The Problem Stated 


It was obvious that a four-lane road was needed, 
but Constitution Boulevard ran flush against a rail- 
road line on the river side and butted against a 
massive cliff on the other. It was understandable, 
then, that a decision was put off as long as possible. 
Finally, it boiled down to just one way out — to cut 
away the cliff in a series of benches to protect 
against slides and provide the needed room for the 
widened road. 

With this decision made, State highway officials 
were faced with a difficult problem. There was just 
no economical way to send surveying crews in to do 
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Surveying with Plane and Camera 


WILLIAM O. BAKER 


Michael Baker, Jr., Ine. 
Consulting Engineers * Planners ° Surveyors 


of Michigan and M.I.T. for special courses in soil 
mechanics and sanitary engineering. He has been 
with Michael Baker, Jr., Inc. since 1948 and in charge 
of the photogrammetric section since 1954. This de- 
partment has completed well over a million dollars 
worth of mapping for the government besides much 
private work. William Baker is a registered engineer 
in Pennsylvania, a junior member of ASCE, a mem- 
ber of the American Society of Photogrammetry, 
and president of the Beaver County Chapter of the 
Pennsylvania Society of Professional Engineers. 


the job within the time that public opinion and 
safety demanded. 

The ultimate decision on how to handle the sur- 
veying and specification writing for this job was 
guided partly by the fact that our firm, Michael 
Baker, Jr., Inc., has considerable experience in pho- 
togrammetric operations, and we are headquartered 
just a few miles downriver from Aliquippa, at 
Rochester, Pa. For years we have worked closely 
with the Highway Department in Pennsylvania and 
other states on road planning and specification. The 
difficult terrain in which a good deal of our work is 
done led to committing ourselves heavily to photo- 
grammetric techniques. 

Working closely with Pennsylvania highway of- 
ficials, we aerial-mapped the Constitution Boule- 
vard site in great detail. The hillside was mapped 
with five-foot contours. The specifications for the 
excavating job then were written from the aerial 
surveys. For the first time in the history of Pennsyl- 
vania State highway construction, it was specified 
on this job that final payment on the excavating 
contract would be made on the basis of photogram- 
metric surveys following completion of the work. 
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In other words, the plan is for the Baker company 
to make aerial maps before and after the excava- 
tion, with payment to the contractors to be based 
on volumes of cut and fill computed from these maps. 


Accepted by Contractors 


The fact that more than 30 contractors took out 
plans on this job and that about a third of them put 
in bids is proof of the high degree of acceptance 
photogrammetry has achieved here. Some idea of 
the proportions of the job can be had when it is un- 
derstood that along a 2%4-mile stretch there were 
some 2,890,000 cubic yards to be excavated. The 
Nello L. Teer Company, of Durham, N. C., turned 
in a low bid of $1.29 per cubic yard. 

At this writing, the Constitution Boulevard job 


is almost completed. The site has been flown and 
mapped by the Baker aerial mapping staff at in- 
tervals throughout the construction. By now, there 
is no room to doubt the ability of photogrammetric 
mapping to achieve a degree of accuracy well with- 
in the five-percent tolerances set for this work. 
Physical spot-checks against the aerial maps have 
proven that, starting with photographs shot at 2400 
feet, we can come up with finished maps whose two- 
foot contour lines are accurate to within one foot. 
We averaged three-inch accuracy when spot-checked 
by the ground surveys. 

We now feel that our photogrammetric depart- 
ment has dovetailed ideally into the comprehensive 
highway engineering program of our firm. 

One of photogrammetry’s biggest selling points 


VERTICAL AERIAL PHOTOGRAPHS, ACCURATE TO LESS THAN A FOOT, ARE USED. TO PRODUCE FINAL AERIAL MAP. 
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MULTIPLEX PLOTTER PERMITS ENGINEERS TO PREPARE MAPS FROM A STRING OF TEN PHOTOGRAPHS AT A TIME. 


in highway engineering is that both its cost and de- 
gree of accuracy can be tailored to any job. Just as 
with mapping through ground surveys, the engi- 
neers ordering the work are in full control of the 
dimensions, details, and degree of tolerance of the 
finished product. Along Constitution Boulevard, for 
example, it was necessary to develop scale maps with 
two-foot and five-foot contour lines so that the vol- 
ume of earth and rock to be excavated could be 
computed accurately. 


Cost and Accuracy 


On any job both the cost and accuracy of the 
aerial maps can be tailored to the job at hand. If, 
for example, a job had not yet progressed to the 
building stage, and highway engineers wanted a 
broad, comprehensive map to help them select the 
most efficient route, it probably would be satisfac- 
tory to lay in contour lines at 10-foot intervals. Then 
both the aerial photography and the actual plotting 
of the map could be handled far less expensively. 

Our firm is in a particularly good position to 
capitalize on photogrammetry’s flexibility because 
we own our own equipment, from the airplane to 
the plotting board, and we can control work speci- 
fications minutely. 

The company’s plane is a Cessna 195, equipped 
with a Fairchild T-11 aerial camera. Manned by a 
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full-time pilot and an aerial photographer, our plane 
shoots all of its mapping assignments under the 
standard procedure of allowing a 60-percent for- 
ward lap on its frames. The speed of film advance 
and shooting intervals are controlled automatically 
by settings on the camera’s intervalometer. As a 
general rule, exposures are made at 1/300th of a 
second with the camera’s six-inch lens set at f/6.3. 
Exposure is on Kodak Super-XX aerial film. Pic- 
tures measuring approximately 914-in. square are 
made on rolls of film up to 400-ft long. 


Selecting the Height 


The height of the plane during this work is the 
chief factor controlling the amount of detail that 
can be put on the finished map. We will guarantee 
the accuracy of mapping an area to two-foot con- 
tours from pictures taken at 2400 feet over the ter- 
rain. If five-foot contour lines are specified, the job 
can be shot from 6000 feet and less than half the 
number of pictures used. The engineers who plot 
the maps have sent the plane as high as 14,000 feet. 

We establish control in production of aerial maps 
through the use of a set of contact prints on Azo 
paper made from the original negatives. Studying 
the contact prints carefully, we can establish a series 
of reference points to serve as guides in plotting the 
map. We specify the reference points simply and 
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accurately by putting pinholes through the prints. 
The prints themselves then are turned over to 
ground parties who go to the actual site and estab- 
lish exact coordinates and altitudes for these points. 


Plotting Methods 


The actual plotting of the maps can be handled 
by either of two methods, depending on tolerances 
to which they will be drawn. Where the require- 
ments are tight, the photographs are matched and 
worked in pairs on a Kelsh plotter. For broader area 
mapping, the work is done on a Multiplex unit which 
enables us to prepare maps from a string of 10 pho- 
tos at a time. Either way, we use the overlapping 
portions of the aerial photos to create a three-di- 
mensional image. 

With both methods the images are projected from 
diepositive plates. With the Kelsh units, these plates 
are full-size, contact prints. On the Multiplex, the 
plates, made on a special optical printer, are 64mm. 
Projection of the images is alternately with blue and 
red lights, so that the operator, wearing glasses with 
one blue lens and one red one, gets a three-dimen- 
sional effect. With the projectors set in positions 
corresponding in scale to the location of the plane 





WHERE SPECIFICATIONS ARE HIGHLY CRITICAL THE 
KELSH PLOTTER PERMITS ACCURATE CONTOUR WORK. 
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A FAIRCHILD T-11 AERIAL CAMERA USING 400-FT 
FILM ROLLS IS MOUNTED IN BAKER’S CESSNA 195. 


at the time the photograph was made, a mechanical 
tracing device, when moved across the face of the 
plotting board, automatically adjusts for parallax 
and reads the altitude at each location. 

Conversely, the reading table can be set for a 
given altitude and contour lines are plotted by 
keeping a reference point on the table moving on 
the ground surface as seen in the three-dimensional 
image. As this reference dot is moved along in con- 
tact with the visual ground, a pencil beneath this 
tracing table actually draws the contour line on the 
map below. The accuracy of these mapping opera- 
tions is achieved by establishing and cross-checking 
the data brought in by the field party on reference 
points marked on the original contact prints. 

To understand the benefits of photogrammetry, 
picture field surveying parties struggling their way 
up and down the rocky hills of western Pennsy]l- 
vania. Obviously, it is faster and more economical 
to fly over the country than to crawl over it afoot. 

The cost of mapping Constitution Boulevard pho- 
togrammetrically was about 10 percent of what it 
would have cost to do the job on the ground. Now, 
with this road setting a precedent in actual pay- 
ment for contractor performance on the basis of 
photogrammetric surveys, it seems an automatic 
conclusion that the future of aerial photography is 
brighter than ever. &4 
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THIS 1572-FT HIGH TOWER USED BY KWTV IN OKLAHOMA 
CITY IS THE WORLD’S TALLEST MAN-MADE STRUCTURE. 


E. |. Fiesenheiser, director of the department of civil engi- 
neering at Illinois Institute of Technology, holds two 
engineering degrees from Purdue and one from Illinois 
Tech. He is a licensed engineer in Illinois and Minnesota 
and holds full membership in six professional engineering 
societies. He began his work in structural engineering with 
the American Bridge Company, later working for the U. S. 
Bureau of Public Roads and the Chicago Sanitary District 
before entering the field of engineering education, in 1943. 
Since then he has served progressively as instructor, profes- 
sor, and director of the civil engineering department be- 
sides being active in consulting, research, and writing. He 
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How to Approach 


the Design of 
Tall Guyed Towers 


ONE OF THE MOST IMPORTANT technical de- 
velopments of our age is the growth 
Cp olcluawe, of radio and television communica- 
tion. Although not always recognized, 
this development could not have been possible with- 
out the concurrent development of tall towers to 
support radio and TV antennas. Indeed, the demand 
for higher and higher towers has taxed the ingenuity 
of both structural engineers and erectors. 
Occasional tower failures during severe weather 
conditions and sometimes during erection have made 
the public aware of their unusual height and com- 
plexity. Today, slender masts, towering higher than 
the tallest skyscrapers, support antennas that ex- 


tend into the clouds an additional 80 to 100 feet. 
These masts, prevented from falling by the spider 





E. I. FIESENHEISER 


Professor and Director 


has been connected with a number of large structural de- 
sign projects and has become known as an expert in stress 
analysis and design of tall steel towers. He was also a 
structural consultant for the Institute of Nuclear Studies of 
the University of Chicago during the construction of their 
large cyclotron. His work on this project involved the design 
of parts of the cyclotron and the design and supervision of 
construction of the heavy concrete shielding. Mr. Fiesen- 
heiser designed a new engineers’ slide rule now in wide 
use, and he is co-author of a technical manual for U. S. 
Army officers concerned with the design and construction 
of military bridges—"TM 5-260 Principles of Bridging- 
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webs of almost invisible and seemingly fragile guys, 
now make possible the benefits of radio and tele- 
vision entertainment in many communities far dis- 
tant from the large cities. The design of these 
structures presents an interesting and somewhat 
complex engineering problem. 


Action of the Typical Guyed Mast 


Horizontal wind loads are usually the most 
severe forces to be considered in design. Therefore, 
the relatively slender but powerful mast ought to 
be streamlined to offer minimum resistance to the 
wind. However, combinations of nature’s forces, 
as represented by ice loads, temperature changes, 
dead load of the structure itself, and winds of 
hurricane velocities, need to be considered. The 
mast is relatively stiff when compared to the slender 
flexible guys. When the wind deflects the mast 
laterally, the guys on the windward side stretch 
elastically as would rubber bands. Because of the 
movement of the mast, the sags of the leeward guys 
increase. When this happens the pull of the wind- 
ward guys is increased until the forces find equi- 
librium, and the movement is stopped. The action of 
the mast is similar to that of a long slender beam 
carried on many elastic supports. Each set of guys 
provides an additional support whose stiffness is 
governed by the size of the guy cable and its length. 
The structure also may be thought of as a continuous 
beam supported on springs, each spring having a 
different spring constant. 


The Ideal Design 


Structural engineers are accustomed to dealing 
with continuous beams on unyielding supports. Such 
structures are complex in themselves, and their 
correct analysis requires a knowledge of the 
principles of indeterminacy and the techniques in- 
volved in applying some method such as moment 
distribution or slope deflection. When, however, the 
supports themselves deflect elastically under load, 
the analysis becomes many times more involved. 
Spring constants for previously selected guys can 
be determined and used, but the setting up and 
solving of multiple simultaneous equations, one 
equation for each elastic support, cannot be avoided. 
Such equations can be solved by a systematic check 
method with the aid of a calculator. Hence the com- 
plete general analysis does not present an unsolvable 
problem, although with a haphazard selection of 
guy sizes and lengths, the mast will not remain 
straight when it moves under wind load. Some 
guy supports will provide too little, others too 
much resistance, and the mast will be forced into 
undulations and bending deflections by the guys 
themselves — a very undesirable condition which 
creates unnecessarily high stresses in the mast. 

A much better and simpler design procedure is 
to determine first the required guy resistances at 
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each support for a straight-line mast deflection in 
which the mast leans away from the wind by 
pivoting about its base; then to determine the areas 
and lengths of guys of each set to provide this 
resistance. This method might be called that of ad- 
justing the spring constants of the long continuous 
beam so that a straight line drawn from tower base 
to the top support point will pass through all support 
points. The mast then can be designed as a con- 
tinuous beam on unyielding supports, since there 
will be no relative support displacements, and the 
guys will later be designed and their areas and 
lengths selected so that they will provide just the 
correct amount of resistance. This procedure fur- 
nishes not only a less laborious design but one that 
is safer and more economical. 


Design Investigations 


Designs should be investigated for combinations 
of loads thought to be the most reasonable maxima 
for all adverse weather conditions. In cold climates 
these usually consist of an ice cake on all parts of 
the mast and antenna of at least % an inch — and 
at least % of an inch all around on each guy. In 
addition, a high velocity wind pressure acting on 
the vertical projected area of all parts when covered 
by ice, combined with a temperature drop of per- 
haps 70 F, should be considered. The additive effect 
of all of these factors occurring simultaneously is 
considered to be the design load. 

Masts usually consist of a trussed framework of 
posts, diagonals, and horizontal web members. Such 
frameworks can be safely considered to act together 
as would a beam in which the posts take the bending 
and direct stresses and the web members, consisting 
of diagonals and horizontal struts, take the shear. 
After calculation of maximum stresses in these 
various members, their design follows that of any 
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FIG. 1—ELEVATION VIEW OF ANTENNA, MAST, AND SUP- 
PORTS IN THE PLANE OF THE RIGHT HAND SET OF GUYS. 
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FIG. 2—SUPPORTS ARE SHOWN AS STRAIGHT IN FIG. 1, 
BUT THERE IS ACTUALLY A SAG AT THE CENTER LINE. 
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FIG. 3—THIS DRAWING SHOWS THE INITIAL HORIZON- 
TAL COMPONENT OF TENSION FOR A LEEWARD GUY WIRE. 


typical steel truss structure. Special attention should 
be paid to design of connections so that their 
strength will be adequate and so that erection will 
be simple and practical. For one experienced in the 
design of other steel structures, this part of the work 
is not difficult. 


Guy Curve Equations 


Calculation of guy end tensions involves the use 
of appropriate curve equations, some of which have 
been derived previously and are available in the 
literature pertaining to this subject. Precise equa- 
tions can be used. Many of these, however, do not 
permit easy computation. Therefore, an effort has 
been made to formulate simple equations adapted 
to ease of calculation. In fact, these equations can 
be used entirely with slide rule computation, with 
no significant loss of accuracy. 

The simplified line diagram of Fig. 1 represents 
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an elevation view of antenna, mast, and supports in 
the plane of the right set of guys. The mast is guyed 
in three directions in plan, with 120 degree angles 
between adjacent supports. In Fig. 1 the guys are 
shown as straight. Actually, all of them are curved 
and an appreciable sag A exists at the center line, 
as shown in Fig. 2. 

Forces in the guys may be taken as directly 
proportional to the vertical load or weight w, per 
unit of length L, which they carry. For most in- 
stallations it is sufficiently accurate to assume this 
load to be uniformly distributed. By consideration 
of equilibrium of the forces acting on an infinitesimal 
increment of guy length and applying boundary 
conditions, the following curve equation results: 


y = (wL/2aH) x*+ (h/a-—wL/2H) x (1) 


From this, the following equations for the forces 
shown in Fig. 2 are derived. 


H = wLa/8A (2) 
V.’ = (h/a) H+ wh/2 (3) 
Total maximum guy force: 
T,’ = /H? + (V.’)? (4) 
V. = (h/a) H-wL/2 (5) 
Total maximum guy force at ground level: 
T, = /H? + (V.)? (6) 


From equation (2) it is observed that horizontal 
component H is inversely proportional to sag A. 

The guy curve for uniformly distributed load is 
of parabolic shape, and the total guy length S can 
be determined exactly by integration, but the re- 
sulting expression is not one adapted to slide rule 
computation. A sufficiently exact formula for S is 
derived by referencing curve coordinates to the 
sloping line oo’ in Fig. 2. The resulting equation 


L/2 


S=2f /1+ (8aAx’/L)? dx’ 





may be expanded into a binomial series which easily 
can be integrated term by term. The use of only two 
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FIG. 4—FOR A SMALL MAST MOVEMENT THE DISTANCES 
a AND L ARE SHORTENED WHILE S REMAINS THE SAME. 
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terms provides sufficient accuracy. By this procedure 


S=L-+n (7a) 
where n = 8a7A*/3L* (7b) 

Solving for the center line sag 
A = 0.6124 L?/* /n/a (8) 


From equation (8) it is observed that sag is 
directly proportional to the square root of n, the 
difference between the actual curve length and 
the straight length L. 

When wind force acts, the mast moves away from 
the direction of wind, tightening the guys on the 
windward side. Simultaneously, guys on the leeward 
side relax their tensions somewhat as their sags are 
increased. For leeward guys appreciably large 
changes in sag accompany a relatively small mast 
movement. It is essential to be able to calculate the 
relaxation of force, in any leeward guy, which is 
produced by this movement. 

Referring now to Fig. 3, the initial horizontal 
component of tension H; is shown for a leeward guy. 
This can be calculated from equation (2) for a 
known initial sag A;. Then 

H; = wLa/8A; 

As shown in Fig. 4 for a small mast movement de, 
distances a and L are shortened to a’ = a-—dg, and L’, 
respectively. The original curve length S remains 
as before with no appreciable change. By use of 
equation (8) the new sag A’ can be calculated. 
Then, in Fig. 4 

Hy. = w L’ a’/8A’ 


However, equation (8) is somewhat complex and 
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Typical Plan View 








FIG. 5--TYPICAL PLAN VIEW AND FORCE POLYGON FOR 
INITIAL HORIZONTAL COMPONENTS AT CENTER OF MAST. 


can be avoided. A sufficiently exact equation for A’, 
derived from (8) is 


a’ =: & Aj (9a) 
in which k = /1 + ad¢/nL (9b) 
Then H, (approximately) = wLa/8kA; (10) 


At ground level anchorage, if the initial tension 
T, can be measured, the horizontal component H; can 
be calculated by solving equation (5) as follows: 


H, = (a/2L) [/41.2 — (wa)? + wh] (11a) 


Often the second term under the radical, (wa) °, is 











Acting Forces- Plan View 
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FIG. 6—-GENERAL CONDITIONS WITH WIND FORCE F ADDED. ACTING FORCES ARE AT LEFT, FORCE POLYGON AT RIGHT. 
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FIG. 7—CONDITIONS FOR MAXIMUM FORCE IN GUY A. PLAN VIEW OF ACTING FORCES, LEFT. FORCE POLYGON, RIGHT. 


so small that it can be neglected. Equation (11a) 
then simplifies to 
H; = (T, + wh/2) (a/L) (11b) 
With H, determined, A; is easily found by sub- 
stitution in equation (2). 
Having derived all necessary equations pertaining 


to single guys, it is now necessary to consider the 
combined action of all guy forces with the force of 








FIG. 8-TOTAL MAST MOVEMENT FOR A MAXIMUM FORCE, 
MOVEMENT d IS TOTAL COMPONENT PARALLEL TO WIND. 
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the wind at a typical mast support point. From this 
study the mast movement can be calculated; the 
maximum tension in any one of the guys determined; 
and the guys can be designed. 


Mast Movement From Wind Forces 


Fig. 5 shows the plan view of a mast (point 0’) 
with three guys symmetrically arranged, the angles 
between adjacent guys being 120 degrees. This sym- 
metrical arrangement is desirable as it allows three 
equal size guys at each attachment point. Initially, 
before the wind acts, the horizontal components of 
initial tension are equal, as is evident from the closed 
force polygon. 

Under the action of an added total wind force F, 
shown in Fig. 6, a four-force system exists. The 
initial forces are now changed. The horizontal force 
component of guy A is increased from H;, to the new 
value Hy, and that of guy B to Hg. In guy C the force 
is reduced from H, to H¢. Fig. 6 also shows the new 
force polygon, and from the geometry of this figure, 
H, and Hy are determined. H, can be determined 
from equation (10) as soon as the movement d, has 
been calculated. These force changes can only be the 
result of a movement of the mast point 0’. Since all 
three guy forces are changed, components of this 
movement must occur in all three directions. 


Design of Guys 


In designing the guys it is necessary to determine 
the maximum stress in any one for any direction of 
the wind. Selecting guy A for study, force compon- 
ent H, =H. + F sin ¢//3 which will be maximum 
when sin ¢ is maximum, or when ¢ equals 90) de- 
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grees. This condition is shown in Fig. 7, and the force 
polygon of Fig. 6 now is simplified to that of Fig. 7. 
This condition also produces the maximum possible 
movement of the mast point o’. Components of this 
movement now can be determined. 

Portion abc of Fig. 7 reveals directly the effects of 
force F on guys A and B. Since the effect on guy B 
is exactly one-half that on guy A, the component of 
mast movement in the direction of B will be one-half 
that in the direction of A. For tall towers these 
movements are very small relative to total guy 
lengths. Angle changes from the original 120 degrees, 
therefore, may be disregarded. Fig. 8 shows the total 
mast movement from o’ to 0”. Point o” is at the inter- 
section of perpendiculars drawn from the end of 
plotted movements d, and dg, making use of the 
relationship that dz = % dy. From the geometry of 
this figure, d- = 1.5 dy. Movement d is the total 
component of mast movement parallel to the di- 
rection of wind. 


Wind Force Equations 


Equations in which wind force F is a factor now 
may be derived for the movements d, and d. For 
most installations mast movements d, and dg are 
mainly the result of cable stretching due to the 
forces induced in these windward guys. Referring to 
Fig. 7, the horizontal component of elastic elongation 
of guy A will be approximately equal to 


d, = H, L/AE = 2FL//3AE (12) 


in which A is the cross-sectional area of the guy 
cable and E is its modulus of elasticity. From Fig. 8 


d= (/3/2+ 1/3) d, = 5FL/3AE (13) 


For calculation of the relaxed force He in the 
leeward guy in equation (10), the value of de is 
needed in equation (9b) 


do = (3/2)d, = /3 FL/AE (14) 


In the above formulas the total wind force F 
should include the horizontal wind reaction R from 
the mast as well as the reaction produced by wind 
acting on the guys. A separate calculation for the 
mast will determine R, but the remaining portion of 
F may be determined directly. If p denotes the wind 
force per unit of guy length, it may be multiplied by 
one-half of the total length of all guys projected onto 
a vertical plane perpendicular to the wind direction. 
This results in F—R-+ pL. From equation (13), 


d= 5FL/3AE = 5(R-+ pL)L/3AE. 
Letting Q = 3AEd/5, the required length L for a 
mast movement d is 
L= / (R/2p)* + Q/p-R/2p (15) 
It is to be noted that an increase of cable area A 
also requires an increase in length L. In any event 


the selected area A must be adequate to provide for 
the maximum force T,’. The variables A and L may 
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FIG. 9—A CHANGE IN TEMPERATURE AFTER ERECTION 
OF THE TOWER CHANGES THE TENSION IN THE GUYS. 


be adjusted to develop the required force R in 
equation (15). Variations of area A are limited to 
selections from available commercial cable sizes, but 
there are no such limitations to design adjustments 
of length L. It is possible, therefore, to arrange guy 
lengths and cable areas to conform to a definite 
mast movement, at the location of each set of guys. 

The recommended procedure for design of guys is 
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FIG. 10—-MAST ANALYSIS DIAGRAM SHOWING SHEAR AND 
MOMENT VARIATIONS FOR HORIZONTAL FORCES ONLY. 
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to assume straight-line mast deflection with no 
relative displacements of supports of the continuous 
mast structure. The mast reactions R then can be 
calculated for each support point. Starting the design 
of guys with the top set, the movement d at the 
location of this set can be calculated from equation 
(13). The values of d at the locations of the other 
supports, proceeding down the mast, are proportional 
to the d first calculated and to the height h. Thus the 
value of d at each point down the mast is easily 
found. Equation (15) then can be applied at each 
point and the guy sizes and lengths determined. This 
procedure has been used for design of many towers 
and works out quite satisfactorily with normal slide 
rule computations. 


Temperature Change Effects 


A change in temperature after erection of the 
tower produces changes in tension of the guys. Rise 
in temperature relaxes the tension whereas a drop 
in temperature increases the tension. Therefore, a 
temperature drop effect is the only one which re- 
quires consideration. With sufficient accuracy this 
effect may be evaluated by use of the straight-line 
length L rather than the curved guy length S, which 
is relatively only slightly greater than L. 

Referring to Fig. 9, L is the length at the time 
of tower erection. After a temperature drop, point 0’ 
moves to 0”. Distance o’o” is the shortening of mast 
length. If the guy were not secured to the mast, its 
shortening would be the distance o’b. Since it is 
secured at point 0”, it must stretch an amount ap- 
proximately equal to distance ab. Point a is located 
by drawing line 0”a perpendicular to line o’o. 

Letting c be the coefficient of linear expansion per 
degree of temperature change, and t the number of 
degrees change (Fahrenheit), the distance o’b = ctL 
and the distance o’o” = cth. Total guy stretch is 
then cta?/L. The resulting unit strain is obtained by 
dividing by L to obtain ct(a/L)* = ctcos*@. Unit 
stress induced in the guy due to a temperature drop 
is then 

f, = ctEcos”6 (16) 

The coefficient of linear expansion per degree F 
may be taken as 65(10)-* for steel. The modulus of 
elasticity E is a property of the type of steel wire 
used in the manufacture of the guy cable strand. 
This data can be supplied by the manufacturer and 
will be a lower value than the 29 million psi 
ordinarily used for structural steel. 


Mast Analysis 


The mast must be capable of supporting all verti- 
cal components of all guy forces under the most ad- 
verse weather conditions. These effects may be 
calculated separately and superimposed to obtain 
the total maximum vertical forces brought in by 
the guys at each point of support. In addition, the 
mast must resist shear and bending moment pro- 


70 


duced by horizontal wind loading over its length 
combined with the moment delivered to the top of 
the mast by the antenna. Thus, the action of the 
mast is that of a vertical continuous member subject 
to bending, shear, and direct stress. Vertical direct 
stresses increase from top to bottom of the mast as a 
result of the addition of the vertical components of 
the guys at the various points of support—and its 
own dead load. 

If, under the action of wind, the mast is to lean 
away from the wind, pivoting about its base with 
no relative displacements at points of support, its 
base should be designed with no restraint against 
rotation. This feature can be provided by a spherical 
type of bearing. 


Line Diagram 


Fig. 10 shows a line diagram representing a mast 
220-ft high to point of attachment of the antenna 
at G. Lateral support is provided by sets of guys 
at six points G to B. With no relative displacements of 
these supports and a uniform mast section through- 
out, an analysis of the continuous member for the 
calculated loading by the method of moment dis- 
tribution is not a difficult procedure. Here the wind 
loading, 29.2 pounds per foot of height, is applied 
from left to right. Using moment distribution (not 
shown) the support moments were determined. By 
considering all forces acting on each individual span, 
end shears and maximum moments in each span 
were calculated. Shear and moment variations, for 
horizontal forces only, are shown in Fig. 10. 

The addition of shears at each support gives the 
horizontal reaction forces necessary to hold the 
continuous mast in equilibrium under the assump- 
tion of straight-line mast deflection. These reactions, 
at points G to B, are the forces R required in equa- 
tion (15), which are used in the design of the guys. 

At least three guys are required to provide equi- 
librium at each point of support. Three, however, are 
sufficient. This fact and other considerations of 
economy suggest a three-cornered mast section. This 
type, symmetrical in plan about a vertical centroidal 
axis, has another advantage in that it has equal 
stiffness in all directions. It is believed to be the 
most satisfactory type of mast section. os 
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53 JUNIOR FAN—capacities from 160 to 300 
CFM; furnished with Forward Curve wheel. 
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STANDARD DUTY GP FAN—for low pressure WEATHER COVER — in sizes 75, 90, 122, 
use where adjustable delivery is desirable. 150 and 152; shown bolted to fan housing. 
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BOTH THE WORLD BANK AND THE IFC ARE LOCATED IN THIS BUILDING IN WASHINGTON, D. C. 


What Every Consulting Engineer Should Know When 


Dealing With the World Bank 


STAFF REPORT 


A CONSULTING ENGINEER was sitting in the 
lounge of the Engineers Club in San 

[ f: otclusive, Francisco talking to several other 
consultants. “In Europe,” he said, 

“every conversation I had with a consulting engineer 
seemed to bring up the subject of the World Bank. 
The European consultants seemed to think that since 
I was from the United States, I should know all about 
it. Many of them could not believe me when I said 
that I not only had never had a project through the 
World Bank, but I did not even know what it was.” 
This engineer sitting in his club in San Francisco, 
although not representative of all his colleagues in 


the United States, many of whom have been con- 
sultants on World Bank projects; was nonetheless 
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typical of a great many American engineers who do 
not know of the Bank’s work and who may wonder 
whether they are, for that reason, missing jobs. 
It is probably true that the consulting engineers 
of the principal industrial countries of Europe know 
more of the World Bank than do many of their 
counterparts over here — and with good reason. 
The World Bank, or the International Bank for 
Reconstruction and Development, as it is properly 
titled, was set up during the Bretton Woods Confer- 
ence between the Allies, in 1944, and first opened 
its doors in June, 1946. This was immediately aiter 
World War II, and the financial condition of many of 
the great powers as well as the smaller countries 
was far from rosy. It was felt that a World Bank 
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was needed to aid in reconstruction of the countries 
hurt by the War and in the development of the 
industrially backward nations. 


Bank Funds 
The initial capital of the Bank was supplied by its 
member nations — which now number 60. Nomi- 


nally the capital of the Bank is over $9 billion, but 
80 percent of this is not called, and the Bank actually 
has been able to use only about $1100 million from 
Government capital subscriptions. The rest of its 
loan funds have come from bond issues in the 
United States and in European financial centers 
and from its net income which now aggregates over 
$250 million. 

Because of its great economic power, the largest 
subscriber to the Bank is the United States, with 
34.27 percent of the total. The United Kingdom 
comes next with 14.03 percent, and the 58 other 
countries subscribe in various amounts down to 
Panama’s $200,000, or less than .005 percent. 

This, it would seem, is perfectly fair and above 
board, but it has proved capable of misunderstand- 
ing. For example, the average European interested 
in the Bank’s activities tended to see it as a lending 
institution with its head office in Washington, D.C., 
and with the United States contributing the largest 
share to its capital. Also, the Bank’s relationships 
with Wall Street and the United States banking 
and financial community are necessarily very close. 






































THE GENERAL ADVISOR AND FIVE THAILAND ENGINEERS 
STUDY MODEL OF BANK FINANCED PORT IMPROVEMENTS. 
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THIS LARGE CULVERT WALL IS PART OF A HIGHWAY 
SYSTEM FINANCED FOR COLOMBIA BY THE WORLD BANK. 


Consequently there arose in the minds of many 
European consulting engineers and contractors the 
idea that the World Bank, to which all nations 
contributed according to their means, might well 
increase the prosperity of the United States by 
channeling its expenditures to United States goods 
and services. This would retard the recovery of other 
nations and add to the already overwhelming power 
of the American economy. It looked to many Euro- 
peans, in fact, as though the World Bank was a fine 
example of a conspiracy of money interests in the 
United States to grow fat on other’s meat. 

The Europeans did not sit back quietly and brood 
over these suspicions. They expressed them openly 
and frequently — to such an extent that the World 
Bank, which knew that the charges were groundless, 
took steps to correct them. 


Public Relations 


The facts, up to mid-1956, show that 62 percent of 
all the Bank borrowers’ expenditures on goods and 
services in the first 10 years of its operations had 
been in the United States. This, however, was a 
cumulative total, and as the European manufactur- 
ing countries recovered their competitive position 
the United States’ proportion of the business fell. 
In 1955-56 she secured 50 percent of the business 
under Bank loans, the remaining half being split 
between European and Canadian suppliers, with 
Germany in second place, slightly ahead of the 
United Kingdom. 

Armed with this information, the Bank sought to 
overcome its European public relations problem by 
agreeing to receive at its headquarters in Washing- 
ton representatives of European manufacturers, 
bankers, contractors, and engineers for briefing ses- 
sions. These groups came by nationalities and were 
nominated by the professional and trade organiza- 
tions of their home countries. It was explained to 
them that the Bank is a business institution, and as 
such it is interested in seeing to it that its borrowers 
make the best use of their money, especially since 
Bank loans are in foreign exchange. Beyond that, 
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LAST JUNE THE WORLD BANK LOANED $75 MILLION 
TO AID CONSTRUCTION OF THIS INDIAN STEEL MILL. 


BANK MONEY ALSO FINANCED THE DIGGING OF NEW 
NAVIGABLE CHANNEL FOR MEUSE RIVER IN BELGIUM. 


the Bank merely stipulates that purchases be made 
in one of its member countries, or in Switzerland 
which has a special relationship with the Bank. It 
is up to the borrower to make his own purchases of 
equipment or to secure the professional services he 
requires in connection with his project in accordance 
with the accepted customs of international bidding. 

The Bank has lent a gross of over $3 billion to 
date, either to Governments or to large private 
enterprises, usually in basic industry, which have 
received the guarantee of their Governments. The 
great majority of the Bank’s loans are for large 
projects costing anything from $10 million to $80 
million. Over one-third of the Bank’s loans, for 
example, have been for electric power development. 
It stands to reason, therefore, that the existence of 
these projects was well known, in the borrowing 
countries at least, some time before the Bank ever 
made a loan to help to finance them, and the con- 
sulting work on these projects already had been 
secured by consulting engineers whose intelligence 
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service had been sufficiently good to appraise them 
in time of the opportunities involved. 


The visiting European engineers, therefore, were 
told that if they wanted business under Bank loans 
they could not look to the Bank for it, but only to 
the Bank’s borrowers. Since the Bank cannot dis- 
cuss projects publicly until it has made a loan, (by 
which time the main contracts for consultants and 
contractors may well have been firmed up) con- 
sultants have to find their own means of keeping 
aware of new projects under consideration. 

European engineers who attended these briefing 
sessions (or who heard about them from those who 


did) found that they had learned a lot, including 


the fact that their suspicions that the Bank was a 
United States conspiracy were unfounded. To be 
sure, many American consulting firms have been 
used by Bank borrowers, but so also have many 
from the countries of Europe. What was perhaps 
more important, the visiting consultants learned of 
the emphasis that the Bank places on its borrowers 
using the services of qualified consulting engineers. 
Most of the Bank’s borrowers are underdeveloped 
countries with inadequate technical resources. The 
Bank never ceases to point out that they can save 
themselves a lot of time and money by importing 





Country 


Burma 


Ecuador 


El Salvador 


El Salvador 


Iceland 


Pakistan 


Rhodesia & 
Nyasaland 


Peru 


Iceland 


Chile 


Loan 


$5.4 m. 
of May '56 


$8.5 m. 
of Feb. '54 


$11.1 m. 
of Oct. '54 


$12.5 m. 
of Dec. '49 


$2.5 m. 
of June ‘51 


$13.8 m. 
of June ‘55 


$80 m. 
of June '56 


$2.5 m. 
of April '55 


$854,000 
of Aug. ‘52 


$20 m. 
of Sept. '53 





TEN TYPICAL WORLD BANK PROJECTS 


Brief Description of Project 


Rehabilitation and development of 
Burma's rail network, 


Four-year road construction program 
to be carried out by the Highway 
Committee of the Province of Guayas. 


Completion of coastal highway from 
border of Guatemala to the Gulf of 
Fonseca on the Pacific. 


Construction of a 30,000 kw hydro- 
electric station on Lempas River near 
San Salvador. 


Construction of hydroelectric plants 
located on the Sog and Laxa Rivers 
with capacities of 31,000 kw and 8000 
kw respectively in the Reykjavik and 
Akureyri areas. 


Construction of a 40,000 kw thermal 
station in Karachi. 


Completion of first 500,000 kw stage 
of hydroelectric project on the Zam- 
besi River at the Kariba Gorge. 


Construction of a cement plant of 
100,000 metric tons capacity at Pacas- 
mayo in Northern Peru. 


Construction of an ammonium nitrate 
fertilizer plant in Reykjavik area with 
capacity of 18,000 metric tons. 


Construction of Compania Manufac- 
turera de Papeles y Cartones S.A. of 
a newspaper and pulp plant, each of 
50,000 tons capacity, near Concepcion. 


Main Consultants 
During Preparation 


Rendell Palmer & 
Tritton (U.K.) 


Michael Baker Jr. 
(U.S.A.) 


Tippetts-Abbett- 
McCarthy-Stratton 
(U.S.A.) 


Harza (U.S.A.) 


Berdal (Norway), 
Vattenbyggndsbyran 
(Sweden), Eggertson 
(U.S.A.), also local 
consultant on some 
civil engineering. 


Brian Colquhoun & 
Partners (U.K.); Hand- 
cock & Dykes (U.K.) 


Civil Engineers — Sir 
Alexander Gibb & 
Partners (U.K.), Coyne 
& Bellier (France), 
and Sogei (France), 
Elec. & Mech. Engi- 
neers, Merz & 


McClellan (U.K.) 


Knowles Associates 


(U.S.A.) 


Singmaster & Breyer 


(U.S.A.) 


John Spangenberg 
(Sweden). 


Main Consultants 
During Execution 


Rendell Palmer & 
Tritton (U.K.) 


Michael Baker Jr. 
(U.S.A.) 


Tippetts-Abbett- 
McCarthy-Stratton 
(U.S.A.) 


Harza (U.S.A.) 


Berdal (Norway) 
and Icelandic 
State Electric 
Authority. 


Brian Colquhoun & 
Partners (U.K.) 


Civil Engineers — Sir 
Alexander Gibb & 
Partners (U.K.), Coyne 
& Bellier (France), 
and Sogei (France), 
Elec. & Mech. Engi- 
neers, Merz & 
McClellan (U.K.) 


Knowles Associates 


(U.S.A.) 


Sinqmaster & Breyer 


(U.S.A.) 


John Spangenberg 
(Sweden). 


Major 
Contractors 


Burma Railways (no 
contractors) 


Highway Committee 
and local contrac- 
tors, except Daule 
Bridge by Ferrostaal 
(Germany). 


Constructora El 
Aguila (Mexico), 
Maeri Construction 
(U.S.A.), Farnsworth 
& Chambers (U.S.- 
A.), Johnson, Drake 
& Piper Overseas 
(U.S.A.), and local 


contractors. 


J. C. Jones Co. 
(U.S.A.)} 


Fosskraft (Norway), 
& local contractors. 


Local contractors. 


Cementation Co. 
Impresit (Italy). 


MIAG (Germany) 


Local contractors. 


Local contractors. 
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the best advice available. This is not always palat- 
able to the borrower, but it is medicine he has to 
swallow if he wishes to get a Bank loan. 

It is ironic, therefore, that the American consult- 
ing engineer in his club in San Francisco should 
have caught the backwash of the Bank’s informa- 
tion to European consultants and should have drawn 
from it the conclusion that the American consulting 
engineer was missing out on Bank business! 


The Bank's Relations with Consulting Engineers 


In fact, as will be clear from what has already 
been said, the Bank not only does not hire con- 
sultants for its borrowers; it does not even main- 
tain a list of “approved” consulting engineers. The 
reasons for this are obvious. The Bank would find 
it impossible to provide a borrower with a list 
without providing so many alternative names as to 
make it useless. Moreover, the Bank quails at the 
thought of trying to keep any list of consulting 
engineers up to date. 

The Bank’s procedure is to ask its borrowers to 
select their consulting engineers in the normal way, 
by using their own contacts or their Embassies 
abroad so as to find firms competent to work on a 
particular project. In very exceptional cases a bor- 
rower may be in such a position of ignorance about 
a certain type of project as to require extraordinary 
assistance. In that event the Bank might provide 
lists—reluctantly—but these would contain several 
names from several countries. It is stressed, how- 
ever, that any such action would be very much the 
exception rather than the rule. 

Naturally the Bank must be satisfied with the 
borrower’s selection of a consulting engineer. As a 
lending organization the Bank is interested in seeing 
to it that its money is used wisely and that its loan 
is repaid. The Bank feels that a good consulting 
engineer on the job is part of wise spending—a 
very important part. Therefore it reserves the right 
to refuse to disburse a loan unless the goods and 
services chosen are acceptable. It is rare for the 
Bank to reject a consultant chosen by a borrower 
but such things have been known to happen; for 
example, when some official of a borrowing country 
feels it would be a good idea to have a friend or 
his brother-in-law set up a consulting engineering 
firm and collect a fee! 

This duty on the part of the Bank to vet the con- 
sultant hired by the borrower involves the Bank 
in the collection of a great deal of information on 
consulting engineers all over the world, their size, 
experience, field of work, the territories in which 
they have operated, and so on. It can certainly do 
no harm for any American consulting engineer to 
compile and send to the World Bank up-to-date 
information about the qualifications of his firm. But 
this information, which already fills several filing 
cabinets in the World Bank, can in no sense be re- 
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garded as a list of approved consultants. It is 
merely one guide that the Bank can use when the 
time comes for it to pass judgment on the qualifica- 
tions of the consultant selected by its borrower. 

Good banking practice demands that every pro- 
posed loan be investigated by the Bank to see if 
the project is economically sound and technically 
feasible. So the Bank itself sometimes hires engi- 
neering consultants when its own small staff of 
experts is fully occupied elsewhere, or when the 
knowledge required lies outside the experience of the 
Bank’s own engineers. In such cases the Bank em- 
ploys consultants on a fee basis and on the under- 
standing that those so employed are disqualified 
from taking any further part in the project. 

W. A. B. Illif, Vice President of the Bank gave 
an example of this use of consultants by the Bank 
in a recent talk before the Engineers Joint Council. 

“A usually more difficult problem for us is the 
problem of judging the economic worth of a project. 
Take Kariba ... as an example. The plans for Kariba 
were as expertly prepared as any that have ever been 
submitted to us. But we still felt we had to check the 
data we received estimating the potential power 
market in the territories that Kariba is designed to 
serve ... To check the prospective market for Kariba 
power, the Bank, to save time, hired its own con- 
sultant — an American firm with experience in this 
kind of power market study in the underdeveloped 
areas of the Southwestern States . . . The up-shot 
was a final market estimate which actually exceeded 
by a bit the estimate given by the borrower in his 
own justification.” 


Need More Help 


The Bank is not only willing to hire consulting 
engineers for this type of preliminary study, but they 
cannot find as many qualified engineers as they 
would like. Mr. Illif went on to state that engineering 
firms are in a position to provide help to the Bank 
and that more engineering firms are needed for this 
work, but “engineering firms must be willing to staff 
themselves appropriately if they are to carry out 
these broader tasks. More frequently than we like, 
we find that consultants prepare reports which are 
too limited in scope to meet the requirements of par- 
ticular investment situations.” 

It is unlikely that the average U.S. engineering 
firm, with a total staff of about 30, could hope to be 
selected by a borrower as engineer for a typical Bank 
loan project, which usually runs into $10-20 million. 
Only the large firms can afford the manpower for 
projects of that size. But the average firm or even 
the very small firm could be used by the Bank for the 
preliminary investigations and reports. These are 
sometimes handled by just one man hired as a special 
consultant. 

Assume, however, that a firm is large enough to 
feel that they can handle one of these projects —4 
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ELECTRIFIED 


CELLULAR CONCRETE FLOORS 











How to Electrify Precast Concrete Floors 


This new manual on Flexicore Electrified Floors 
is for architects, engineers and contractors. 

It gives the architect the overall picture on the 
use of this system in a one-story, two-story or 
multiple-story office building, including savings 
in fireproofing, construction time and materials. 

It gives the structural engineer design infor- 
mation on the framing for Flexicore long-span 
construction, plus typical structural details and 
a design example. 

It gives the electrical engineer specific de- 
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Wiring drops from header duct into Wiring then runs either way through 
cell at handhole junction. cell to floor outlet. 






tailed information about this underfloor electri- 
cal distribution system, and includes typical 


distribution layouts. 


It shows the electrical contractor the step-by- 
step installation of Conduflor electrical fittings 


with photographs. 


It gives the general contractor information he 
needs to handle a Flexicore electrified job. 

For a copy, write or phone your nearest 
Flexicore manufacturer, or The Flexicore Co., 


Inc., Dayton 1, Ohio. 








To install outlet: drill Next, install fitting in Last, attach electric or 


hole at outlet location. floor and fish wire. 





ALABAMA, Birmingham 1 

The Alabama Cement Tile Co. 
COLORADO, Denver 1, PO 366 
Flexicore Company of Colorado 
FLORIDA, Tampa, PO 2189 
Universal Concrete Pipe Co. 
ILLINOIS, Chicago, Franklin Pk. 
Mid-West Concrete Pipe Co. 


with Conduflor*® 





flexicore ELectririep FLooRS 


ELECTRICAL FITTINGS 





INDIANA, E. Chicago, PO 539 
lumet Flexicore Corporation 
MICHIGAN, Livonia, PO 2006 
Price Brothers Company 
MINNESOTA, St. Paul E-4 
Molin Concrete Products Co. 
MISSOURI, St. Louis Flexicore 
PO Box 552, Collinsville, Il. 


NEW JERSEY, Camden 
Camden Lime Co. 

NEW YORK, Buffalo 6 

Anchor Concrete Products, Inc. 
NEW YORK, New York 17 
Flexicore Precast Inc. 


Lake Erie Flex., 
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NORTH CAROLINA, Lilesville 
W. R. Bonsal Company, Inc. 


OHIO, Akron-Cleveland 


OHIO, Columbus 22 
Arrowcrete Corporation 


Kent, Ohio 


OHIO, Dayton 1, PO 825 

Price Brothers Company 
PENNSYLVANIA, Monongahela 
Pittsburgh Flexicore Company 
RHODE ISLAND, Saylesville 
Durastone Flexicore Corporation 


] 


telephone outlet box. 


TEXAS, Houston, 4511 Kyle St. 
Flexicore of Texas, Inc. 

WEST VIRGINIA, Wheeling 
Universal Concrete Pipe Co. 
WISCONSIN, Beloit, PO 325 
Mid-States Concrete Products Co. 
CANADA—Toronto, Ontario 
Murray Associates, Limited 
CANADA—Montreal, Quebec 
Creaghan & Archibald Ltd. 
CANADA, Woodstock, Ontario 
Schell Industries Ltd. 
CANADA, Supercrete Ltd. 

St. Boniface, Man.; Regina, Sask. 
PUERTO RICO, Rio Piedras 
Flexicore Co. of Puerto Rico 





harbor development, a large hydro plant, a network 
of roads, or a canal system — how does it go about 
getting the job? Since the Bank will not recommend 
a particular firm, there is no use going to the Bank. 
The answer is to go to the client. 

A consulting engineer interested in getting work 
on these projects must, therefore, be smart enough 
to find out about them before they have reached the 
stage of a negotiated loan. The only way to do 
this is through information from the countries con- 
cerned; contacts must be established with them and 
with their Embassies. This is hardly the type of re- 
connaissance work for small firms but the small 
firm does not actually want these huge jobs. 


The International Finance Corporation 


Fortunately for the small engineering firm, there 
recently has been organized the International Fi- 
nance Corporation, headed by Robert L. Garner, who 
had been a Vice President of the World Bank since 
1947. This organization was set up to further eco- 
nomic development, particularly in the less devel- 
oped countries, by encouraging the growth of pro- 
ductive private enterprise. (See “More Money for 
Private Enterprise Abroad,” by Ray C. Burrus, Con- 
SULTING ENGINEER, December 1956). While the 
World Bank loans only to governments or requires 
government guarantee of loans, the IFC will in- 
vest directly in productive private enterprise, in 
association with private investors, in underdeveloped 
countries without any kind of government guarantee. 

Briefly, IFC will invest in association with either 
local or foreign private investors, or both, for estab- 
lishing or expanding private enterprises. IFC will 
expect the private investors to put up more than half 
of the capital required for the enterprise, and IFC 
will look to the senior partners to provide the man- 
agement to conduct the business of the enterprise. 
In its early years IFC expects that most of its invest- 
ments will be in partnership with U.S., British, and 
European firms who wish to establish or expand a 
foreign operation. IFC will invest only in projects 
located in its member countries. 

The IFC is newly organized and has not as yet 
made any investments. But a number of promising 
proposals now are being considered. 

It can be seen that the small and the medium size 
consulting engineer could fit nicely into this set-up. 
Most IFC investments will be for much smaller 
amounts than those of the World Bank projects — 
in the initial stages, IFC wants enterprises of at 
least $500,000 where IFC participation would be 
$100,000. They will be the size loans needed to set up 
a lighting fixture plant in India, a textile mill in 
Africa, or a foundry in some South American 
country. This is the size of project handled fre- 
quently by small and medium size consulting firms. 

Again, the IFC, like the World Bank, is not inter- 
ested in recommending particular firms of consult- 
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ing engineers, and since there will be partners on 
each of these loans who are now operating in one of 
the industrial nations, there seldom will be an in- 
stance in which the IFC will deal with a borrower 
who is unfamiliar with the function of consultants. 
In almost every instance, the partner will have used 
consulting engineers before and will have a knowl- 
edge of how engineers should be selected. 

In examining a prospective investment, if IFC 
feels it should investigate some of the key points, it 
will employ consultants. IFC will make use of the 
World Bank’s files of background information when 
ever they need to know about particular firms. 


Need for Consultants 


IFC is as convinced as the World Bank of the 
need for their borrowers to use independent con- 
sulting engineers in order that they may get the best 
use of the money spent. Mr. R. L. Garner, President 
of IFC, brought out the attitude of his organization 
clearly when he recalled this experience. The presi- 
dent of a large U.S. manufacturing organization call- 
ed on him and explained that the Bank and the IFC 
could save their borrowers the cost of the engineer- 
ing fee by making use of the “free engineering” that 
could be provided by the excellent engineering staff 
of his company. Mr. Garner was not impressed. He 
said to the gentleman, “Mr. , you are the 
president of a large company. In holding that posi- 
tion I judge that you are conscious of your responsi- 
bilities and recognize that the welfare of your com- 
pany is your prime responsibility. That is as it should 
be. The firm we want to do the engineering for our 
borrowers must be responsible first to that borrower. 
Furthermore, I am perfectly aware that there is no 
such thing as ‘free engineering.’ ” 

That is an excellent statement to come from the 
president of an investing organization. It indicates 
an understanding of the professional position of the 
consulting engineer and his duty to his client. 

Today, the World Bank, with its ten-year’s ex- 
perience, is making sure that its borrowers get good 
technical assistance on all projects for which they 
make loans. The IFC is following the policies found 
successful by the Bank. Meanwhile, the European 
engineers seem to have been satisfied to the extent 
that they no longer feel that the Bank is a conspiracy 
to fatten American firms with European money. 

While U.S. engineers have been less well informed 
about the activities of the Bank, a list of engineers 
on these projects indicates that Americans are get- 
ting at least a fair share of the business. Further- 
more, when the IFC starts making loans, there will 
be many American manufacturers acting as part- 
ners of the private enterprise groups in the under- 
developed countries, and it is most likely that these 
American firms will want American consulting engi- 
neers doing the design and supervising the construc- 
tion of the new plants. —_ 
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A two-word history of the 
overhead-crane industry! 
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---.-and now a NEW concept- 
fil electronic “stepless” control 


In overhead cranes, P&H has steadily 
pioneered new crane design. Now, P&H 
again moves years ahead of the industry 
with the modern concept — electronic, 
“stepless” control . . . excellent control 
response coupled with extreme simplic- 
ity. There are 60% fewer wearing parts 
in this new overhead crane control. 


From P&H you get the most modern 


crane built—and one that stays modern, 
as this new control can be applied to 
existing AC-crane installations. 


Write for detailed information and 
data on this money-saving development, 
“Electronic Crane Control.” Address 
Dept. 108F. Industrial Division, Har- 
nischfeger Corp., Milwaukee 46, Wis. 


HARNISCHFEGER 


INDUSTRIAL DIVISION 
MILWAUKEE 46, WISCONSIN 











An Engineer takes a look at... 


INDIANA TURNPIKE ILLUSTRATES THE TYPE OF CONSTRUCTION NEEDED UNDER THE FEDERAL HIGHWAY PROGRAM. 





Federal Highway Legislation 


FRANK H. JACKSON, Engineering Consultant 


Mr. Jackson, an engineering consultant, retired from gov- 
ernment service in 1952 after serving 47 years with the 
Bureau of Public Roads. At the time of retirement he was 
Supervising Physical Research Engineer in charge of Non- 
Bituminous Material investigations. He has held offices and 
worked actively on committees in ACI, ASTM, Federal 
Specifications Board, and AASHO. He was awarded the 
ACI Wason Medal, the Highway Research Board's Dis- 
tinguished Service Award, and the Department of Com- 
merce Distinguished Service Award. He has recently been 
acting as consultant to The Master Builders Co. on special 
highway problems. 


DURING THE NEXT 13 YEARS the Federal 
Government will spend approxi- 
mately $33 billion for the improve- 
ment of roads on the Interstate 
Highway System of the United States. This vast 
program, far exceeding in magnitude anything that 
has ever been attempted previously, will present a 
distinct challenge to the engineering profession to 
provide the many services that will be needed be- 
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fore even a start can be made on actual construc- 
tion. Such services include engineering surveys, the 
design of structures, the preparation of plans and 
specifications, and cost estimates. 


States Need Consultants 


In order to provide these services to take care 
of the expanded highway program, it will be neces- 
sary for the States either to expand greatly their 
existing highway departments by the employment 
of additional designers, specification writers, esti 
mators, and draftsmen, or to increase substantially 
their use of engineering consultants. That the latter 
course has proved to be both efficient and economi- 
cal is shown by the relatively large number of 
States that are already utilizing the services of engi 
neers in private practice. A survey made by Cov- 
SULTING ENGINEER (Nov. 1956) showed that of the 43 
states answering the inquiry, 37 now do, or would, 
utilize outside consultants. It seems reasonable t 
assume, therefore, that the demand for qualified 
consultants in the highway field will increase si 
nificantly. Furthermore, since almost all of the work 
will be on the important roads of the Interstate 
System, the proportion of major structures such 
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responsibility of the States and the Federal Gov- 
ernment in the highway field, and thus became a 
milestone in the history of road building in this 
country. The original bill also established the formu- 
la for allocating highway funds on the equal basis 
of area, population, and road mileage—with the 
States required to meet the Federal contribution 
on at least a 50-50 basis. The responsibility for 
preparing plans and specifications as well as for 
the location, design, and construction of the roads, 
also rested with the States, the Federal Government 
reserving the right to approve or disapprove specific 
projects before allocating funds. 

















The New Formula 





In spite of the numerous amendments to the 
original bill, which have been adopted from time to 
time since its passage 40 years ago, the historic 
CABRILLO FREEWAY, SHOWN HERE NEAR SAN DIEGO, formula governing the distribution of Federal funds 
PP SSPSCAL CP TEES OF BIGEWAY THE US. NEES. has, with one exception, remained unchanged until 
the present year. The one exception was the grant- 
ing of Federal funds on a 100 percent basis to in- 





















as bridges and grade separation structures will be crease employment during the 1931 depression—the 
relatively large. It is these major projects, with so-called PWA program. In the new Federal-Aid 
their difficult design problems, that the States Highway Act of 1956, the Congress changed the 
usually place in the hands of engineering consul- ratio of Federal to State participation on the new 
tants for execution. Interstate System from the old 50-50 Federal-Aid 

The Federal-Aid Highway Act of 1956, approved basis to a 90-10 basis; that is, the Federal Govern- 
by the President on June 29, is actually an amend- ment to pay 90 percent of the cost and the State 10 
ment to the original Federal-Aid Highway Bill percent. The current bill also changes the method of 
which was passed by Congress in 1916. The origi- apportionment on the Interstate System so as to 
nal bill recognized, for the first time, the joint give considerably more weight to population than 
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HEAVILY TRAFFICKED RT 313 IN MARYLAND HAS BEEN IMPROVED, BUT IT STILL REMAINS A TWO-LANE ROAD. 
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THIS MIGHT HAVE BEEN YOU LESS THAN 40 YEARS 
AGO. IT TOOK A LONG TIME TO GET OUT OF THE MUD. 


was provided under the old law. This change places 
New York State at the head of the list insofar as 
total Federal grants are concerned rather than 
Texas, which formerly headed the list. 


The Early Days 


From the very beginning the responsibility for 
administering the Federal-Aid Highway Laws has 
been vested by Congress in the Bureau of Public 
Roads. The forerunner of the Bureau was the old 
Office of Public Road Inquiries, which was author- 
ized by Congress, in 1892, as a very minor unit in 
the U. S. Department of Agriculture. The entire 
function of this small unit was the collection and 
dissemination of information, principally to farmers, 
concerning the best methods of building rural roads. 
The emphasis was on getting out of the mud. The 
office was granted $10,000 yearly for this purpose, 
none of the money to be spent for actual con- 
struction. In 1900, the work of this office was 
expanded to include the building of so-called “ob- 
ject lesson roads” with local funds but under the 
supervision of a Federal engineer. These local 
demonstration roads were of great value in pro- 
viding guidance in the proper selection and use of 
materials and construction practices. This initial 
step in the matter of Federal-State relations was 
very helpful in laying the groundwork for the much 
broader cooperative effort which was to follow. 
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NOT UNTIL THE 30’S DID RELATIVELY MODERN EQUIP- 
MENT (LOWER RIGHT) FINALLY IMPROVE CONDITIONS. 


The year 1900 also saw the establishment of the 
first government road materials testing laboratory. 
It was started by L. W. Page, one of the pioneer 
road builders of this country, as a small unit in the 
U. S. Department of Agriculture, with only five 
employees. Its sole function, aside from a very small 
amount of bituminous testing, was the testing of 
rock and gravel for use as road surfacing materials. 
Contrast this with the present physical research 
organization of the Bureau with its 110 employees 
and extensive plant in Virginia, just across the 
Potomac River from Washington. This organization 
currently is engaged in research in every field of 
highway engineering, including soils, materials for 
concrete and bituminous construction, rigid and 
flexible pavement design problems, drainage prob- 
lems, and many others. The data and conclusions 
from this work are released periodically, usually 
through the monthly magazine Public Roads. It 
would seem quite safe to say that the Bureau of 
Public Roads, through its research activities, has 
contributed more towards our understanding of how 
to use the highway dollar effectively than any other 
single agency, public or private. 


Amendments 


During the 40 years following the passage of the 
original highway bill, the act has been amended by 
Congress many times. Most of these amendments 
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THE PHOTOGRAPH AT TOP WAS TAKEN JUST THREE 
YEARS AGO. THIS IS IN CARROLL COUNTY, MD. 


were made either to correct weaknesses in the origi- 
nal act or to meet the challenge of changing times. 
For example, the original bill was silent as to the 
location of the roads to be eligible for Federal aid. 
The political potentialities of such an arrangement 
are apparent. The omission was corrected, in 1921, 
by an amendment which required that each State 
designate up to 7 percent of its total road mileage 
to be known as the Federal-Aid System; these roads 
to connect, insofar as possible, at State boundaries. 
The use of Federal funds was to be limited to this 
system. This was the first step in the development 
of a truly interstate system of highways. Another 
amendment, also adopted that same year, required 
that each State establish a highway department to 
administer the expenditure of Federal funds. Up 





THIS HIGHWAY SEPARATION IN LOS ANGELES POINTS 
THE WAY TO SOLUTION OF THE CONGESTION PROBLEM. 
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to this time only about two-thirds of the States were 
adequately equipped in this respect. 


More Recent Changes 


Several important amendments to the original bill 
were adopted in 1934. One of these, the Hayden- 
Cartwright Act, was effective in stabilizing the high- 
way construction industry by requiring advance 
planning of projects. Another provided that up to 
1% percent of a State’s allotment could be used 
for preparing plans and specifications and for con- 
ducting research. It was in this way that money 
was provided for the highway planning surveys con- 
ducted by the various States, the results of which 
were used so advantageously by the Bureau of 
Public Roads in preparing its recent report to the 
Congress on the highway needs of the nation. 

Still another amendment, passed in 1934, required 
that Federal allotments be withheld from any State 
that diverted its highway revenues to non-highway 
uses. This had the effect of stopping some States 





THIS IS THE WAY COLUMBUS ST., BELLEFONTAINE, 
OHIO, LOOKED IN 1923, WHEN STREET WAS LAID. 


HERE IS THE SAME STREET 33 YEARS LATER. THE 
STREET’S THE SAME—TRAFFIC IS SOMETHING ELSE. 








from using their gas tax revenues for school or 
other non-highway purposes. At that time there was 
a very strong feeling that motor vehicle taxes be 
used only for building roads. The general attitude 
at the present time is, of course, quite different. 
Most of the States now divert to other uses at least 
a portion of their motor vehicle tax revenues, the 
percentage varying from less than one percent in 
one State to as high as 47 percent in another. 


Primary and Secondary Systems 


Two far reaching amendments were adopted in 
1944. One of these provided for the designation of 
two systems of Federal-Aid roads, one to be known 
as the Primary System and the other as the Second- 
ary System. These combined systems now total 
about 750,000 miles, or about 1/5 of the total road 
mileage of the Nation. About 1/3 of this mileage is 
on the Primary System; the balance on the Second- 
ary System. 

The other amendment provided for the establish- 
ment within the Federal-Aid Primary System, of the 
so-called National System of Interstate Highways, a 
40,000-mile network of the most important roads 
in the nation. 

Finally, this year, Congress authorized, through 
the Federal-Aid Highway Act of 1956, the expendi- 
ture of approximately $33 billion for road con- 
struction during the next 13 years. This total in- 
cludes, in addition to the $25 billion authorized for 
the Interstate System, the regular Federal-Aid 
allotments to cover authorizations previously made 
or those reasonably expected to be made in the 
near future. 

The $33 billion authorized by Congress, although 
large in terms of previous allotments, is only about 
1/3 of the amount which the Bureau of Public Roads 
estimated would be necessary to adequately care for 
the traffic requirements of the Nation during the 
next 10 years. Under the law almost all of the 
amount that has been allowed must be spent on the 
Interstate System, so improvement of the 200,000 
miles of the Primary System outside the Interstate 
System will be delayed. The same is true of the 500,- 
000 or so miles of road comprising the Secondary 
System. However, the emphasis has been placed by 
Congress on the necessity for completing the most 
important roads first — for both economic and mili- 
tary reasons. These critical highways are almost all 
on the Interstate System, which, although it com- 
prises only about one percent of our total road 
mileage, carries over 15 percent of all traffic, con- 
nects 42 of the 48 State capitals, and directly con- 
nects 90 percent of all cities having a population of 
50,000 or more. The system is an extremely impor- 
tant segment of our highway plant, and it should be 
brought up to required standards as soon as possible. 

The intent of Congress in this regard is very clear. 
In the 1956 act it is stated that “it is the intent of the 
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Congress that the InterstateSystem be completed as 
nearly as practicable over a 13-year period and that 
the entire system in all the States be brought to a 
simultanecus conclusion.” 


AASHO Standards 


Anticipating the need for uniform standards of 
design to govern the Interstate System, the Ameri- 
can Association of State Highway Officials has de- 
veloped a set of geometric design standards, which 
were approved by the Bureau of Public Roads on 
July 17 last. These standards set up criteria, based 
on estimated traffic in 1975, to govern various design 
features such as right-of-way widths, lane widths, 
number of lanes, degree of access permitted, design 
speeds, curvature, and sight distances. The Bureau 
estimates that about 83 percent or 33,000 miles, of 
the Interstate System will be 4-lanes or better 
divided highway with 2-lane highway sufficient for 
the remaining 7000 miles until 1975. Contrast this 
with the fact that in 1950 there were less than 3000 
miles of divided highway in the entire country. Also, 
when one realizes that all of these roads will be of 
the very best type, that is, either concrete or bi- 
tuminous pavement and that numerous major 
bridges and grade separation structures are involved, 
the magnitude of the task, even when spread over a 
13-year period, becomes apparent. 


Can It Be Done? 


Inevitably, questions will be raised as to the 
feasibility of such an operation from the stand- 
point of available manpower, materials, and equip- 
ment to do the job. Will a sufficient number of 
trained engineers be available to plan and supervise 
the construction of such an operation? Will the 
producers of cement, asphalt, aggregates, and 
other materials be able to supply the demand, 
particularly the initial demand and, finally, will the 
equipment manufacturers be able to supply the 
additional amount of heavy equipment needed to 
get the program under way without delay? These 
questions are considerably more pertinent with 
respect to the $101-billion program originally pro- 
posed by the Bureau of Public Roads than to the 
curtailed program finally approved by Congress 
this year. However, even a $33-billion program may 
justify a question or two along this line. 

In an attempt to answer these questions, the 
American Road Builders’ Association, in coopera- 
tion with the Bureau of Public Roads, last year 
initiated a series of capacity studies, the purpose of 
which was to ascertain the ability of the industry 
to properly execute a public works program in 
volving the continuous expenditure of several bil- 
lions of dollars per year over a 10-year period — 4 
program far exceeding anything previously attempt 
ed anywhere. The work was performed by four 
task forces to which were assigned the following 
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HIGH STEAM QUAL- 
ITY. Equipped with a 
large (60-in.) steam 
drum, the VU-55 has 
generous water capac- 
ity and steam reservoir 
space. C-E drum inter- 
nals assure high quality 
steam at all ratings. 


DOUBLE WALL, PRESSURE-TIGHT CASING. The latest development 
in casing construction for pressure firing of boilers in the size class 
of the VU-55, this casing is designed to assure life-time tightness with 
minimum heat loss. Pressure firing permits the elimination of an 
induced draft fan with its attendant operating and maintenance 
costs. Construction consists of tangent tubes backed up successively 
by welded steel panels, 4 inches of high quality insulating material 
and an outer steel casing formed as shown to provide adequately 
for expansion and assure ample strength. Low heat loss and the 
tightness required for pressure firing are assured by this double- 
wall construction. 


TANGENT FURNACE TUBES. 
The VU-55’'s furnace tube 
arrangement provides com- 
plete heat-absorbing, water- 
cooled protection onall furnace 
walls. Furnace maintenance is 
minimized, refractory expense 
is eliminated, heat absorption 
rates per sq. ft. are higher. 


STREAMLINED EXTE- 
RIOR. The over-all ap- 
pearance of the VU-55 
reflects the efforts of its 
designers to achieve a 
completely unobstructed 
casing, while retaining 
adequate access wher- 
ever required and every 
facility for convenient 
operation. There are no 
outside downcomer 
tubes, and ducts from the 
air heater to the burners 
are located beneath the 
furnace floor. 


TANGENTIAL FIRING. More 
than 20 years of application 
experience have established 
the exceptional advantages of 
tangential firing. About 90 
per cent of Combustion’s large 
utility installations use this 
advanced method of firing. 
Flame streams from the four 
burners impinge upon one an- 
other at high velocity, as shown, 
creating a turbulence unattain- 
able by any other method of 
firing. The result is rapid and 
complete combustion. As the 
gases spiral upward, they 
sweep all furnace heating sur- 
faces, assuring a high rate of 
hect absorption. 








Custom Features, Standard Sizes, Advanced Design 


The VU-55, newest of the C-E line of Vertical 
Unit Boilers, represents the closest approach 
to central station performance yet achieved in 
standardized boilers in its capacity range. 

Its design combines a number of time-tested 
and service-proved features, such as Tangential 
Burners, double wall, pressure-tight casing, and 
tangent furnace tubes. In addition, this bottom- 
Supported unit requires no outside supporting 
Steel, is economical of space and streamlined in 
appearance. 


It is available in 5 sizes for capacities from 
50,000 to 120,000 lb per hour. It is designed for 
3 pressure ranges (250, 500 and 750 psi) and 
can be equipped with a superheater to provide 
temperatures up to 750 F. Either a tubular or a 
regenerative air heater is available. 

The VU-55 Boiler is symmetrical in design, 
performs efficiently over a wide range of output, 
and is easy to operate and maintain. 

It is, in fact, the boiler with the custom fea- 
tures and the advanced design. 


Combustion Engineering Building * 200 Madison Avenue, New York 16, N. Y. 


Canada: Combustion Engineering-Superheater Ltd. B-978A 


all types of steam generating, fuel burning and related equipment; nuclear reactors; paper mill equipment; pulverizers; flash drying systems; pressure vessels; soil pipe. 
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subjects: (1) planning and design, (2) materials 
and supplies, (3) construction, and (4) machinery 
and equipment. The Report appeared as an ARBA 
bulletin, published in April of 1956. 

The conclusions reached by the ARBA experts 
were very interesting. They concluded that not onsy 
could the industry support a program at the $100- 
billion level but that even an immediate program 
at a substantially higher level could be supported. 
The report also showed that the availability of en- 
gineering services is now and for some time would 
continue to be the controlling factor. In other words, 
engineers are more scarce than either materials, 
contractors, or equipment. However, the report 
further emphasizes that, even granting a relative 
shortage in engineers, there is still ample capacity 
in all categories to complete on schedule the $33- 
billion program authorized by Congress. 


What Consultants Can Do 


The ARBA report emphasizes the fact that compe- 
tent and experienced consultants are available to 
assist in the preparation of project plans and 
specifications, with particular reference to those 
major projects that involve complicated features of 
design. It is in connection with this class of work 
that consultants can best contribute to the planning 
and design of the expanded highway program. 

The ARBA experts spoke only of supply. They 
said nothing about quality of materials or work- 
manship. They undoubtedly assumed that, in execut- 
ing this tremendously accelerated program, the 
traditionally high standards of the road building 
industry would be maintained. The question is, will 
they be maintained? Let us take a specific example, 
the category of materials. It certainly seems reason- 
abie to assume from the ARBA report that the 
industry can produce the huge quantities of cement, 
aggregates, and bituminous materials which will be 
required to build these roads. The question is 
whether, under the pressure of expanded produc- 
tion, there will be any tendency to chisel just a 
little on quality. It may be of interest to explore for 
a moment this phase of the problem. 

During the next 10 years the road building in- 
dustry will be operating in a sellers’ market, that is, 
there will be a tendency all along the line for demand 
to exceed supply. This tendency will be nationwide 
although it probably will vary somewhat in different 
parts of the country due to local or spot shortages, 
such as the spot shortages in the supply of portland 
cement that occurred during the past two or three 
years. The ARBA report indicates that there will 
continue to be spot shortages in this commodity 
until the industry is able to increase its capacity 
to meet the increased demands. At the present time 
the capacity of the cement industry is about 300- 
million barrels a year, and plans are being made 
to increase this by at least 25 percent. 
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There also will be local shortages in the supply of 
aggregates due to the depletion of existing supplies 
and the difficulty of locating replacements. The high 
cost of transportation makes the aggregate problem 
largely a local one. In other words, it is usually a 
matter of locating a new aggregate source in the 
same general area as the source to be replaced. At 
the present time, according to the ARBA report, 
intensive efforts along this line are being made, 
particularly in those areas where shortages exist. 

The matter of an adequate supply of bituminous 
materials seems to present no problem. Inasmuch 
as the supply of asphalt, road oil, and tar is con- 
trolled almost entirely by the demand, it will be a 
relatively simple matter to adjust the production 
of such materials to meet the needs of the new 
program. The same is true of many other materials. 

If past experience is any guide, there will be a 
tendency during this period of expanded production 
for some manufacturers to let down just a little on 
their manufacturing controls for the sake of in- 
creasing output. This might result in an increase in 
the amount of substandard or borderline materials 
coming on the market. By the same token, there 
could be a tendency for some engineers to relax 
their requirements somewhat and to accept ma- 
terials that would be rejected under normal con- 
ditions. The pressure to accept borderline ma- 
terials is frequently very great, and this pressure 
does not all come from the manufacturers, particu- 
larly when the product in question is in short supply 
or rejection would mean holding up the job. It 
should not be inferred that this practice will become 
general. Far from it. However, if history repeats 
itself, as it has a habit of doing, there will certainly 
be a tendency in this direction, and it is against this 
tendency that a warning should be sounded, both 
to the producers of materials and to the engineers 
who are responsible for the acceptance and use of 
these materials. 


A Job That Must Be Done 


It is easy to say that we need more and better 
roads. Everyone agrees that we do. For several years 
now the betterment of our highway system has 
lagged far behind the manufacture of the cars and 
trucks that make more and better roads so neces 
sary. It is going to take time and a lot of money 10 
catch up. However, it is a job that must be done 
and the sooner we tackle it the better. As Mr. 
McDonald, formerly Chief of the Bureau of Public 
Roads, was so often fond of saying: “We pay for 
good roads whether we have them or not and we 
pay more if we do not have them than if we do. 

Congress, through the authorizations carried in 
the Act of 1956, has made it possible for us to make 
a good start on this job of modernizing our highway 
plant. It is up to us to do the rest. I am sure that 
we will measure up to our responsibility. = 
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METAL-CLAD SWITCHGEAR 



















PURIFIED PORCELAIN in horizontal and verti- 
cal bus supports, primary disconnect bushings 
and caps and epoxy in bus joint covers provide 
excellent insulation, prevent fires in 15 kv I-T-E 


4 metal-clad switchgear. 








EPOXY AND SPECIAL CERAMICS protect per- 
sonnel and equipment by preventing fires in the 
circuit breaker section. Arc chute rear sup- 
ports and blowout coils are epoxy. Jump gap 
cooling plates, arc chute liner plates, arc plates 
and spacers are special ceramics. 





Only the finest fire-protective insulating materials 


thermal shock and deionize gases without 
excessive heating. 


Nonflammable porcelain and ceramics, 
flame-resistant epoxy, and other flame- 
retardant insulating materials through- 
Out, are among the extra values you 
find in I-T-E Metal-Clad Switchgear. 
Purified porcelain, of which the pri- 
mary disconnect bushings and caps 
are made, also supports both vertical 
and horizontal bus. It is nonflam- 
mable, has high dielectric strength, 
Won’t track or deteriorate, is inherently 
contamination free. 


Epoxy, which can be molded into com- 
Plicated shapes, forms arc chute rear 


I-T-E CIRCUIT BREAKER COMPANY + Switchgear Division 


IN CANADA: EASTERN POWER DEVICES, LTD. 


supports, blowout coils, bus joint cov- 
ers, potential and current transformers. 
It has high mechanical and dielectric 
strength, is nontracking and extremely 
flame resistant. 


Special ceramics, highly resistant to 
direct arc exposure, are used in jump 
gap cooling plates, arc chute liner 
plates, arc plates and spacers. These 
have high dielectric strength, low mois- 
ture absorption, won’t track, are excel- 
lent interrupting materials. They do 
not deteriorate when subjected to 
direct arc exposure. They absorb 


Phenolic and polyester insulating sheets 
and moldings, specially treated to pro- 
vide the highest possible degree of flame- 
retardant characteristics, are also used. 


If you are planning new construction or 
modernization requiring electric power, 
consider the advantages of I-T-E equip- 
ment. Consult your local I-T-E sales 
office or write I-T-E Circuit Breaker 
Company, 19th & Hamilton Sts., Phil- 
adelphia 30, Pa. 
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Consulting Engineer 


A Consultant’s Appraisal of 
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Engineer De Lesseps and the Suez Canal 


AS THE SALVAGE VESSELS begin to clear away 
sunken ships in the Suez Canal, the 
Cp oncluaine, world anxiously watches this Near 
East trouble spot—an area that 
would be of little international importance had it not 
been for the work of a brilliant French engineer. 
Ferdinand Marie de Lesseps, a diplomat as well as 
an engineer, first conceived of a sea-level canal 
through the Isthmus of Suez when he was sent to 
Alexandria as vice consul. He was only 27-years old 
in 1832, when he first seriously considered the proj- 
ect. A pestilence was raging over Egypt and de Les- 
seps was quarantined in what he described as a “re- 
pulsive lazaretto.” He spent his time studying an en- 
gineering report prepared for Napoleon, became 
convinced of the feasibility of the plan, and pro- 
ceeded to interest his friend, the Viceroy. 


De Lesseps knew something of the history of the 
Isthmus, and this helped convince him that a canal 





could be built. In fact, many canals had been built 
across that narrow stretch of land between the Medi- 
terranean and the Red Sea. There is evidence that 
one had been constructed by the Pharaohs of Egypt 
over 4000-years ago. Again, in 1400 B.C. Sethos I and 
Ramses II constructed a canal between the Nile and 
the Red Sea through Lake Timsah. The first Suez 
Canal on the present route was completed about 
1000 B.C., and it was reconstructed over a different 
course at about 600 B.C. Then, the Romans, under 
Trajan, constructed a canal, and the Ottomans fol- 
lowed this with another canal in the seventh century. 

Each of these canals served its purpose for a lim- 
ited time, but the Nile is a silt bearing river and there 
is a very small gradient, so it drops its silt in 
this region and rapidly fills up any man-made ditch. 

However, by 1800 European engineering had ad- 
vanced sufficiently to have been able to dig and 
maintain a canal through the Isthmus had the facts 





SHIPS WAIT THEIR TURN AT PORT SAID. THE SUEZ NORMALLY HANDLES THREE TIMES THE TONNAGE OF PANAMA. 
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THE SUEZ IS A SEA-LEVEL CANAL WITHOUT LOCKS. 
IT WAS OPENED 87 YEARS AGO IN NOVEMBER 1869. 


been known. Only a colossal error in a report to Na- 
poleon made the project seem difficult. This report 
stated that the level of the Red Sea was about 33-ft 
above that of the Mediterranean. This much differ- 
ence in the levels of the two bodies of water would 
have required an extensive and expensive series of 
locks. It was not until 1841, nine years after de Les- 
seps had become convinced of the practicality of his 
idea, that a survey made by English officers corrected 
this error. Finally, in 1856, accurate studies were 
made by an Austrian engineer, Negrelli, proving that 
there were only the few feet difference in the sea 
levels, and locks would not be required. 

De Lesseps, ever since his quarantine in Egypt in 
1832, had worked toward the development of a com- 
pany to undertake the canal project. But not until 
1858 was he able to organize the Compagnie Univer- 
selle du Canal Maritime de Suez. Construction work 
was begun in 1859, and the canal was completed 10- 
years later. 


Financing 


The financing arranged to meet the original esti- 
mated cost was through an issue of 400,000 shares of 
stock each with a par value of 500 francs gold —a 
total of 200,000,000 francs. De Lesseps offered the 
stock to the French bourse in 1858, and it was large- 
ly purchased by Frenchmen during the first month. 
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The French government acquired no shares. No 
Britishers were interested, Russia showed no signs 
that it considered the undertaking of any importance, 
and the United States thought of it as being too far 
away to bother with. Therefore, the canal was almost 
entirely a French undertaking except that de Les- 
seps’ friend, Viceroy Said Pasha, was naturally in- 
volved. He not only granted the company the neces- 
sary rights for construction but also subscribed to a 
block of 86,506 shares. The Ottoman Empire, which 
then controlled Egypt and took in much of Eastern 
Europe, subscribed to another block of 96,000 shares. 
De Lesseps, however, had control of the company. 

The original estimated cost of 200,000,000 gold 
francs soon proved insufficient. Another 233,000,000 
francs were needed, and de Lesseps’ persistence 
finally succeeded in raising the necessary money. 
The major part of this came from Egypt, partly in ad- 
vance settlement of claims arbitrated by Napoleon 
III in 1864 in favor of the company, partly by pur- 
chase of the El Wadi estate, and partly by Egypt’s 
relinquishment of earnings during the first 25 years 
on the shares she owned. De Lesseps also arranged 
for a public loan coupled with a lottery. 

The original agreement with Egypt called for her 
to provide forced labor for the work on the canal. 
While the workmen’s wages were higher than most 
of them had earned previously, and while they were 
better housed and fed than most Egyptian laborers, 
the mid-19th century was a period of social reforms 
and the idea of forced labor was repulsive to many — 
including the laborers themselves. On the demand 
of Egypt, forced labor was terminated, and this 
turned out to be the salvation of the project. Power 
dredges and other new labor-saving equipment was 
put to work so that the construction efforts moved 
much more rapidly than with hand labor. 

De Lesseps encountered more political than engi- 
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neering difficulties. In the years immediately ahead 
of the undertaking, Lord Henry John Temple 
Palmerston was prime minister of England. He 
strongly opposed the digging of the canal, particular- 
ly if it was to be a predominantly French undertak- 
ing. The official position of the British was: the canal 
could not be built; if it were built, it would be detri- 
mental to British shipping interests; and the entire 
effort was nothing more than a move on the part of 
the French to develop Asian interests at Britain’s 
expense. Britain had considerable influence with the 
Ottoman Empire, and when it was learned that the 
Porte, at Constantinople, had to approve this con- 
tract of de Lesseps’, Palmerston intervened and suc- 
ceeded in having the government at Constantinople 
hold off the work for two years. 

De Lesseps’ persistence eventually cleared the 
way, and the first shovel full of sand was turned by 
his hand on April 25, 1859. Ten years, six months, 
and twenty-two days later the canal was ready for 
use. As constructed by de Lesseps, the canal had a 
length of 99 miles, beginning from the Mediterranean 
at Port Said and ending in the Red Sea at Suez. It 
had a bed breath of 72 feet, a depth of 26 feet, and a 
water surface width of 190 feet. This was a narrow 
canal, and there could be no passing except at the 
lakes or at widened areas known as “gares.” Up the 
canal from Suez, ships had to wait until out-bound 
or south-bound traffic had cleared. The canal has 
been constantly widened and deepened since to meet 
the demand of ever increasing ship size. 

It was 87-years ago, on November 16, 1869, that 
the first navigation of the canal was undertaken by 
the royal French ship Aigle, with the Empress Eu- 
genie and a gala court party aboard. A fleet of 68 
commercial ships, all of them sailing vessels, started 
through the canal the next day. Plying through the 
newly built canal under indifferent sail, the ships 
moved forward sluggishly. From Port Said to Suez 
took three days, the ships anchoring each dusk and 
resuming their course with the next sun. The effort 
was a success. 


Disraeli's Deal 


In 1875 the canal was in its fifth successful year of 
operation and had been making a profit for three of 
those years. Benjamin Disraeli, an avid empire 
builder, was now prime minister of England. One 
evening a journalist just returned from Cairo told 
Disraeli that the Khedive of Egypt, now heavily in 
debt, had his interest in the canal company for sale. 
By this time his block amounted to 176,602 shares. 
As soon as a discreet inquiry to the British consul at 
Cairo confirmed this information, Disraeli acted 
without waiting to consult either Cabinet or Parlia- 
ment. He closed the deal with the Khedive, secur- 
ing the cash from the Rothschilds of London. Dis- 
raeli paid the Khedive 3,976,582 pounds sterling, ap- 
proximately $2,750,000 above par value. 
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When the purchase of the canal stock was re- 
vealed, the press, the public, the Parliament, and the 
Queen, all enthusiastically approved Disraeli’s deal. 
It was not long before all England was calling Suez 
the “lifeline of empire.” 

As the result of Disraeli’s brilliant coup, England 
became a 7/16 owner of the canal and the only gover- 
ment owning Suez Canal shares. She profited in 
many ways. The actual cash profits from the shares 
had returned her full investment nearly nine times 
by 1928. In the single year of 1927, dividends on the 
English shares amounted to better than 1,500,000 
pounds sterling. While the French government 
owned no shares, she also profited from the owner- 
ship of the French people. She taxed French share- 
holders in the canal, and in 1926 this tax amounted 
to 77,000,000 francs, when five francs were about the 
equivalent of a dollar. 

Both England and France have profited even more 
through the use of the canal by shipping. For instance 
the distance from Liverpool to Singapore around the 
Cape of Good Hope is about 11,000 miles. By going 
through the Canal, this distance becomes 8000 miles, 
a saving of 3000 miles that cuts costs and increases 
greatly the shipping capacity for a merchant fleet. 


Improvement and Maintenance 


From a strictly engineering point of view, the dig- 
ging of the canal was not too difficult and improve- 
ment and maintenance also has been relatively sim- 
ple. The tidal variation at Port Said is about 1.44 feet, 
reaching 3.12 feet at storm tide. On the Red Sea, at 
Suez, the usual tide is between 2.6 and 4.9 feet, storm 
tides reaching as much as 10.63 feet. This difference 
in tides causes a weak current of about 1.9 ft per sec 
to flow in the stretch from Port Said to Bitter Lake 
near Suez. Silting due to this slight current is 
negligible and sanding up as the result of storms is of 
little importance. 

The advent of the steam ship added new impetus 
to the already extensive improvement program 
undertaken on the original canal. Every few years 
the canal was made wider and deeper. By 1887, ships 
with electric arc lights were permitted to move at 
night. This cut the time of passage in half. The allow- 
able maximum speed for steam ships was 10 knots an 
hour until about six-years ago, when the maximum 
speed was lifted to 12 knots. The canal now is wide 
enough for passing at any point, even though one ship 
is still tied up while another goes by. Deepening of 
the canal to 33 feet was completed in 1924, and this 
was later increased to 36 feet. It also has been 
widened to 148-ft bed breadth from the east side of 
the canal. There are plans pending execution to 
increase the breadth to 213 feet on a straight course 
and to 262 feet on curves. 

The Company owns a fleet of some 500 mainte- 
nance and salvage vessels. These include two re 
floating vessels, Castor and Pollux, each capable of 
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Stainless—Continuous plate type with staggered 
tubes and smooth drawn ferrules pressure-expanded 
to produce a highly effective positive mechanical 
and thermal bond between tube and fin. Also avail- 
able with copper and aluminum tubes and fins in 
any combination. 


Stainless—2—150 tons. Suitable for indoor or out- 
door location. Quiet operating. 
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Stainless—Compact and sectional in construction, 
for quick, easy erection. Available in many standard 
sizes, also custom designed for special applications. 


Stainless—3—150 tons. Suitable for indoor or out- 
door location. Quiet operating. All prime surface 
condensing coil. 


MARLO COIL COMPANY 
6131 Manchester Ave., St. Louis 10, Mo. 


For More Complete Information, Send Coupon 
Attached to Your Letterhead. 


MARLO 


SAINT LOUIS 10, MISSOURI 


Please send me complete information on the following stainless 
steel Marlo heat transfer equipment. 


(J Heating and Cooling Coils (J Cooling Towers 
(J Evaporative Condensers (J Air Washers 
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raising a 2000-ton ship. There is also a fleet of tug- 
boats and a number of floating cranes. A large 
modern dredge, the Louis Perrier, delivered in 1955, 
can dig 12,000 cubic meters a day with its cutterhead 
and force debris through a mile and a half of pipe to 
the shore. The central maintenance plant is located 
at Port Fuad and is one of the largest in the Middle 
East. Unfortunately, most of its equipment was sunk 
or sabotaged in the recent fighting. 


Toll Rates 


From time to time, toll rates have been changed, 
always in favor of shipping. In 1885, the toll was fixed 
at 94 francs, or about $1.90 per net ton, and this 
basic toll was lowered by a sliding scale until the 
annual stock dividends reached 25 percent, when the 
toll would be 5 francs — about a dollar. In 1935, a 
maximum toll of 63 Egyptian piastres per ton (about 
$1.86) was set, but this maximum has never been 
charged. All tolls for passengers were eliminated in 
1950, and the actual tolls, fixed in September 1951 
and still current, are 17 piastres per net ton for ships 
in ballast, and 36.5 piastres (about $1.05) per ton for 
ships with cargo. Ships below 300 tons, without 
passengers, pay no toll under the 1951 schedule. 

There has been a constant increase in tonnage 
throughout the years. For instance, in 1926, 26,100,- 
000 tons passed through the canal. By 1950, this had 
increased to 81,795,523 net tons. The magnitude of 
this shipping can be appreciated by comparing it 
with the 30,000,000 tons of shipping that passed 
through the Panama Canal in 1950 — incidentally, at 
a charge of 90¢ per net ton. 

It is obvious that the Suez Canal has been a suc- 
cessful economic venture. The original shares were 
split 2 for 1 in 1924 and currently have a par value of 
250 gold francs. The French families who put their 
faith in de Lesseps now hold tightly to their shares. 
In 1928, a share with a par value of 250 gold francs 
was worth 18,000 gold francs, 72 times par. In 1955, 
the Canal’s net profit amounted to $30 million. 

The current troubles are one of the first major 
political crises of the canal. Considering its strategic 
importance in both peace and war, it is surprising 
that there have not been more. On October 29, 1888, 
the canal was neutralized by an accord between 
Turkey, Britain, Germany, Austria-Hungary, Spain, 
France, Italy, The Netherlands, and Russia. Under 
this treaty the canal would always remain free and 
open in time of war as in time of peace “to every 
vessel of commerce or war, without distinction of 
flag.” England, however attached a proviso to her 
signature to the effect that the accord would not 
limit her freedom of action during her occupation of 
Egypt, a proviso not withdrawn until 1904. In 1898, 
Spanish ships of war were denied use of the canal 
when they were enroute to the Philippines to 
battle Dewey’s fleet at Manila. But in 1904, Russian 
ships of war passed through the canal on their way 
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and its administration was turned over to the British 


military, and during the entire period of World War I, 


the area was heavily armed. No German or Turkish 
ships went through. Mussolini’s ships, war vessels 
and commercial, during his aggression against 
Ethiopia, continued to pass through the canal. 

However, on June 9, 1950, Egypt prohibited ships 
bound for Israel and all Israeli shipping from the use 
of the canal. Egypt maintained that the legal reason 
for this action was absence of a formal peace treaty 
with Israel. Despite United Nations resolutions and a 
formal appeal to Egypt to raise the blockade against 
those ships, Egypt refused to let them pass. 

It can be seen from this resume that neutralization 
of the canal has frequently yielded to exigent cir- 
cumstances, but always the canal has been reopened 
whenever conditions improved. The current refusal 
to permit passage of Israeli ships or Israeli shipping 
is the most flagrant example of partial closure of the 
canal during peacetime. 


De Lesseps’ Later Ventures 


De Lesseps’ activities after his successful canal 
venture constitute a rather unhappy footnote to the 
story of Suez. Having succeeded in Egypt, de Lesseps, 
whose fortune seemed assured and whose name was 
a household word throughout France, turned his 
interest toward Panama. Because of the success of 
Suez, he had little trouble in arousing interest in his 
new venture. In 1883, digging began. But his plan, 
the tropical climate, and disease all were against him. 
He gave up in 1888, the Company bankrupt, his 
fame sullied with recriminations, his fortune gone. 
The French “Affair” ended one year later, and the 
United States purchased the French interests in 
the new canal for $40 million. De Lesseps was a 
broken man. His son Charles took upon himself, so 
far as he could, the opprobrium of his father’s 
failure, and the family shielded the old man from the 
violence that assailed his reputation and attacked 
his honor. He died in 1894 at the age of 89. 

Despite de Lesseps’ financial failure and his dis- 
grace in France in connection with the Panama 
Canal venture, he had received his share of honors. 
The French Academy had elected him a member as 
did the Academy of Sciences, the highest honor the 
French gan give a man of science. He also was deco- 
rated with the Grand Cross of the Legion of Honor. 

Even after his failure at Panama, he remained a 
British hero. He was made a “Citizen of London” 
and decorated with the Star of India, He received 
the freedom of the City of London from the Lord 
Mayor, and the English public continued to respect 
his name. Only in his native France did the financial 
scandal of the Panama Canal Affair lower de Les- 
seps in the public esteem. He is, today, one of the few 
19th-century engineers whose name is remembered 
throughout the world. — 
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to battle Japan in Asian waters. In 1914, the canal 
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How to keep the Fountain of Youth from Aging... 


Lewin-Mathes Seamless Copper Tube and Pipe 
showers its benefits in a pure, steady stream on a 
little girl. And decades later, it will show equal 
regard for her grandchild. 


Through the years, the Lewin-Mathes installation 
performs like new without maintenance because— 
as Copper Tube Specialists—we build Copper’s re- 
sistance to everything except flow. Lewin-Mathes’ 
fastidious-minded inspectors — at every operation 
throughout our completely integrated plant—demand 
shiny smooth surfaces inside as well as outside 
our products. 


When installing piping materials, be sure that your 
first cost is your last cost. Ask your architect, de- 
signer or engineer to specify Lewin-Mathes. 


LEWIN (") MATHES 
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SAINT LOUIS, MISSOURI 


MANUFACTURERS OF 
COPPER AND BRASS TUBE. PIPE AND ROD 
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Backward Curve Blowers—Certified Ratings 
Completely Designed, Engineered and Manufactured by Peerless Electric 


Peerless Backward Curve Blowers are all Peerless Backward Curve Blowers can be 
specified with confidence. They are thoroughly 
tested according to test codes. They meet NAFM 
and NEMA standards. Scores of them are 
ing board to finished product. We guarantee it operating in schools, churches, hospitals and 


unconditionally for quiet, trouble-free operation. | government installations. 





Peerless—motor and all. We control the entire 


production of this versatile blower, from draw- 
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CENTRIFUGAL ROOF VENTILATORS 


FORWARD CURVE BLOWERS Matching wheel cone accu- 
; rately fits spun venturi for 

Made entirely by Peerless; quieter, smoother air move- 
arc-welded housings and frames; = ment. All welded construction; 
wheels designed for quieter op- material 16 ga. or over. Each 


Bias : unit air tested, and rated to 
eration; dynamically balanced. assure certified PFMA ratings. 


Fits standard curbs. 





Charter Member of the Air Moving and Conditioning Association 


FAN AND BLOWER DIVISION 


QR Electtic Write Today for 
tHe Feerless. COMPANY  Bullerins SDA-220, 
1449 Ww. MARKET ST. . WARREN, OHIO SDA-200 and SDA-160. 0 
FANS - BLOWERS . ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 
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Survey of 


The Profession 


1957 


Part IV 


STAFF REPORT 


THERE IS A GREAT DIFFERENCE between fact 


and opinion, but opinion can be more 
valuable than fact. We can present 
facts only in connection with what 
has happened in the past or what is happening now, 
but opinion can look into the future, can point to 
what should be done. Part I of this “Survey of the 
Profession,” published in January, and Parts II and 
III, published in February, dealt only with fact. They 
gave a picture of the average consulting engineering 
firm as it was first organized and as it is today. 
Part IV of the survey deals with opinion and advice. 
As such it cannot be collected so easily into tables 
and charts. Much of its value lies in the statements 
made by those answering the questionnaires. The 
most interesting and important of these are quoted 
later in this report. 

Part IV of the survey questionnaire was prefaced 
with this statement: “Assume that a good engineer 
who is now working for industry or government 
came to ask your advice. He wants to go into private 
practice.” Then, the first question was, “Should he 
associate with one or two other engineers or go it 
alone”? The answers indicated that more than three- 
quarters (78 percent of the engineers in the country) 
would advise this man to associate with someone 
else, if possible with an established firm. In matters 
of opinion, however, the minority, in this instance, 
could be just as correct. There are 22 percent of 
the established consulting engineers in the U.S. who 
think the best opportunity in private practice is for 
the man who opens his office as a sole ownership and 
Operates independently. 

All sections of the country are in relative agree- 
ment on this, but it is a little surprising to find that 
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the Southwest is the strongest proponent of joint 
endeavors. One would think that the Texan would 
be the typical individualist, the one who would 
prefer to go it alone. He is not. The Texan and 
others from the Great Southwest are more in favor 
of partners than any other part of the country. Only 
18 percent preferred to operate alone. 


Type of Service 


When a man starts into private practice, should 
he try to offer a broad range of engineering services, 
or should he confine himself to one specialized field? 
This is a difficult question to answer, for no two men 
will have exactly the same ideas as to what is broad 
and what is specialized. It can be assumed, how- 
ever, that in civil engineering confining ones self to 
municipal water works design would be typical of 
specialized work, while general civil engineering, 
ranging from reservoirs to structural would be con- 
sidered broad. Draw your own dividing line. 

In any event, 60 percent of the engineers in private 
practice in the U.S. recommended that the new- 
comer confine himself to specialized work at the 
start and establish himself as an expert in that field 
before expanding his firm to other activities. Broader 
fields were recommended by 40 percent. If this 
young man were to call on 10 engineers for advice, 
he would hardly know what to do, for 4 would 
tell him one thing and 6 would recommend the 
opposite. No doubt the truth is that his own person- 
ality and experience would be his best guide. 

These recommendations are of more value if ex- 
amined by sections of the country. Note that in 
the East and Midwest higher percentages of the 
answers show a preference for specialized work. 
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ALONE OR WITH A PARTNER 
Section of Would Associate Would Be Alone 
Country % % 
South 72 28 
Midwest 75 25 
Southwest 82 18 
East 77 23 
West 75 25 
Total U. S. 78 22 

TYPE OF SERVICES OFFERED 
Section of Specialized Broad 
Country % % 
South 55 45 
Midwest 65 35 
Southwest 42 58 
East 68 32 
West 57 43 
Total U. S. 60 40 

IS NOW THE TIME TO START? 
Section of A Goad Time A Bad Time 
Country % % 
South 80 20 
Midwest 84 16 
Southwest 79 2! 
East 83 17 
West 90 10 
Total U. S. 84 16 

















In the other sections of the country there are more 
who lean to broad services. The Southwest even 
shows a good majority, 58 percent, preferring gen- 
eral practice to specialized work. This is under- 
standable, for there is probably a better opportunity 
for the specialist in the urban and highly industrial 
areas, while the less industrial areas need engineers 
who will take just about any type of project. There- 
fore, if a young man were to follow this advice, 
he would specialize in the big cities and become a 
general practitioner in other parts of the country. 

The other question in this Part IV that could 
be tabulated asked, “Does this seem like a good time 
to go into private practice?” 

The answer would seem to be an only slightly 
qualified “yes.” In the U.S. as a whole, 84 percent 
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of the engineers say the time is right. This holds 
true for all sections of the country, with the West 
being a little more positive (90 percent) than the 
rest of the country. 

How long would it take this man to establish 
himself and get his organization out of the red? 
Answers ranged from one day to ten years, but 
there was rather good agreement that two years 
is about right. By that time he should be doing well. 


Summary of Opinion 


To sum up these opinions, a good engineer now 
working for industry would have the best chance of 
succeeding in private practice if he were to as- 
sociate himself with another engineer, settle in the 
West, and offer broad services if he opened his 
office outside an industrial area and specialized serv- 
ices in a highly industrial community. He should 
also recognize that dogmatic statements such as 
that, based on the averaging of opinions should be 
taken with much more than one grain of salt. 


Personal Advice 


The questionnaire left a lot of blank space for 
personal advice to this young man starting in 
private practice. A study of these comments gives a 
good idea of how the consulting engineer feels about 
his own work and those who would enter it. 

The advice has been sorted into ten general 
categories, each dealing with one aspect of going 
into private practice or succeeding in that field. 


Capital and Financing 


Foremost in the minds of most of the engineers 
giving this advice was the question of capital and 
financing. Here are actual quotations: 

Don’t try to start on a shoestring. Get someone 
behind you with sufficient capital before you start 
in business for yourself. 

Never try to go into private practice without 
excellent financial backing. 

Watch the overhead. Don’t get too big too fast. 
Grow with the business. 

Have sufficient funds to carry through the first 
two years and have a reliable source of professional 
and drafting help that can be utilized on short 
notice. 

Have at least $10,000 available to start with and 
assume that it will be used up along with any income 
from consulting work during the first three years. 

Think it over very carefully and try to evaluate 
the true extent of your dedication. This is not 2 
“Get rich quick” business. Corporate income tax 
laws and the personal income taxes make it ex- 
tremely difficult to grow. 

Do not expect to make a killing the first five 
years. A slow and steady growth has, in the past, 
produced our best firms of today. 

Be sure to have enough capital to support your- 
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self for at least a year without any money coming in. 

Arrange your personal financial affairs to cover 
the first few years of work. 

Have enough money to purchase the necessary 
equipment and to live comfortably until the work 
comes in. 

Have a minimum of $10,000 to start out or es- 
tablish good credit. Check with your banker and 
Dun & Bradstreet. 

Get good banking connections and follow sound 
financial advice. 

If you can afford to go into debt at least $10,000, 
the amount you will need to cover equipment, office, 
salaries, and lack of connections, go to it, boy. 

Be prepared to have a tough time for possibly 
five years, but have the courage to stick it out as 
it will pay off in the long run. 

When you start off, it is a good idea to offer 
other engineers your services to help take the load 
off their shoulders. This will fill the gap for you. 

Keep your nerve and cut your overhead. 

Start slowly to establish yourself. Do the best 
work possible even if you underestimate your cost. 
Make good regardless of profit or loss. After 52 
years of practice I feel qualified to advise. 

First, hold your overhead down. Count on doing 
several jobs yourself—bookkeeper, stenographer, 
and some drafting. 

The mortality rate is very high. This is usually 
because of insufficient financing. You might expect 
to lose $50,000 before establishing yourself. 

Do not try to save money by hiring cheap “help.” 

Don’t overcapitalize. 

It is much tougher to start now than it was 50 
or even 25 years ago. But it can be done if you 
have something to offer. Be prepared for a few 
lean years. 

Put down those rose-colored glasses. 

Get out of the big towns. Prepare yourself and 
your wife for long working hours, restricted budget, 
and worry. Have good legal advice. It takes $20,000 
to make it for one year. 


Work, Work, Work 


Consulting engineers do not seem to think that 
their jobs are easy. Over and over again they 
emphasized the need for more than a 40-hour week. 

Be ready to work hard and long hours. Do only 
what you can and do it when the client wants it— 
not a week later. 

You will find that you are working twice as many 
hours for yourself as you would be for anybody 
else. 

Work 18 hours a day and keep a close eye on 
the bookkeeper. 

Be prepared to work 60 hours a week and have 
many bosses. 

Do it with the fullest confidence, not with reser- 
vations. Assume you have all to gain, little to lose— 
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forget standard hourly work day and week and 
think only of getting the job done. 

If you want to work 44 hours a week, forget 
about going into business for yourself. 

Work 75 hours a week and you can’t help being 
a success. 

The 40-hour week is the way to fail. 

Be prepared to work, starve, and worry with- 
out getting discouraged. 

You will have to be the toughest boss you ever 
had. 

Hard work is most essential. Active participation 
in engineering, civic, and other organizations is 
important. 

Hard work and long hours will do much to 
take the place of capital. 

Be ready to work harder than you thought was 
possible for a human. 

Try it and start worrying or relax and stay 
with industry or government. 

Beginning a business is tough. Do not get dis- 
couraged because you make a slow start—everyone 
starts slowly. 

Purchase a large supply of aspirin and prepare 
to work harder than you ever did before. 

Point of view, ambitions, and ability to control 
your family are the vital points. Once you start, 
never stop. Times will seem hard and sometimes 
impossible, but keep going and try never to be 
discouraged. Charge reasonable fees, work hard to 
elevate the profession, keep overhead low, and do 
the best work you can. 

Work hard and ask other consultants for advice. 
Don’t be afraid to get a retainer when possible. 

Private practice offers more income and a great 
challenge, but it is not for the man who wants a 
guaranteed wage and an 8-hour day. 


What Else it Takes 


Being a good engineer is obviously not enough, 
that is, if these advisors are right. It seems that 
salesmanship and personality are equally as im- 
portant—if not more important—than pure techni- 
cal ability. Here are more opinions: 

Have plenty of money to back payrolls and general 
expenses until fees come in. Get good lawyers and 
accountants to keep you out of trouble. Be pre- 
pared to give up engineering design in favor of 
administration, contact work, and footwork. 

You must have administrative ability. 

You must first be an engineer—yet of equal im- 
portance to your success, you must be a business 
man and a salesman. 

Learn something about administrative and tax 
problems. 

Before starting in business, brush up on sales 
psychology, bookkeeping, and the social graces. 

Any engineer planning to enter business for him- 
self should realize the importance of having at 
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better because it’s absolutely 
safe to use... 


Uni-bus, new Westinghouse power 
distribution system, is the one 
completely safe busway because all 
parts are electrically dead when wiring 
plug-in devices. Not until the 
interlocked cover is closed can power 
be switched on. The unique safety 
slide covering plug-in openings, and 
the triple-wrapped bus bar insulation 
seal off any contact with live parts. 
There’s no danger to personnel. 


These safety features combine in 
Uni-bus with the exclusive flexible 
connector and the clip-on hangers to 
allow you time savings of at least 
50% during layout and installation. 
Why not call your Westinghouse 
distributor today. Or write for 
booklet, B-7015, Westinghouse 
Electric Corporation, P. O. Box 868, 


3 Gateway Center, Pittsburgh 30, Pa. 
J-30237 
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least a basic knowledge of good business princi- 
ples and practice. 

Study commercial law before you open your 
office, especially the laws of contracts, and then 
hire both legal and tax advice and follow it. 

The trap that most engineers fall into is complete 
inability to become businessmen, 

It takes more than just engineering ability to 
make a successful private practitioner. 

Learn how to run a business before trying to 
start one. 

Develop a broad knowledge of not only engi- 
neering but business, political science, and financing 
of engineering work. 

Even small offices must have good business man- 
agement. The cost of doing business is not cheap, 
and responsibilities are many—be aware of this. 
Have enough financing so that you will not have 
to worry constantly about collections. 

One must have physical and mental endurance, 
“sticktoitiveness,” a thick skin, a pleasing person- 
ality, and/or considerable technical ability. 

If you are working in a rural area, you have 
to do everything that might be thought of as techni- 
cal. We never turn down any job that is brought 
to us. We are expected to adjust instruments, 
sharpen drafting tools, repair tapes, spot water 
wells, lay out house foundations, and anything else 
the folks around here want. Actually, we are mining 
engineers. This is just to let the young man know 
what he may expect in a rural area. 

With a lot of guts, a good wife, and no worry 
about the Jones’ next door, you might make it. 

The prospective consulting engineer should make 
sure that his personality is just right for inde- 
pendent consulting work. The best engineer is 
doomed to failure if his personality does not fit 
the job. Before starting he needs a_ psychologist 
just as much as an attorney and a CPA. 

Make sure that you are a person who would be 
happier as an individual than with a corporation. 
You must be a salesman. Very few engineers are 
able to guide their own activities. 

Be a good salesman and be competent to ethically 
back up the engineering you sell. 

A person going into private practice needs to 
have had successful experience in dealing with the 
public—preferably some kind of sales experience. 

You must be willing to spend time on promotion 
and sales and have the ability to speak in public 
and to write clear concise reports that can be 
readily understood. 

If you have no business and management ability, 
work for somebody else that does. 

Get to know all of your competition. 

Associate as soon as possible with a consulting 
engineer association to learn some of the problems 
and pitfalls of private practice. 

A knowledge of your field is not enough. A 
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successful engineer must be an extrovert capable 
of speaking and writing with authority. 

Understand that the longer you are in business, 
the less engineering work you will do. You have 
to be a businessman and salesman, too. 

Study business law, salesmanship, and public 
speaking. 

Learn management controls and business ad- 
ministration—then think like top management. 

Affiliate early in your career with one of the most 
outstanding personalities in your field. Become his 
“right arm” and learn his techniques for acquiring 
and serving clients. 

Develop your personality. Don’t hesitate to be 
dogmatic when you are right. Become a “contro- 
versial” figure. 

Write papers and articles; establish a reputation. 

Have faith in your ability. Join professional so- 
cieties. Become active in civic works. “Extrovert” 
yourself. 

Expect a tremendous amount of time to be con- 
sumed in contacts, correspondence, bookkeeping, 
and free advice. After the jobs begin there is not 
enough time to do them. Expect all jobs to take 
longer than they should. Expect to have very 
little time for your family. Expect long hours—80- 
hour weeks are not unusual. Maintain association 
with professional societies. Establish absolute confi- 
dence of every client through understanding of his 
problem and through competent service. Maintain 
top ethics or drop the job. 

Pound the pavements. Get active in social or- 
ganizations of businessmen. 

Be ready to meet the unfair competition from 
Federal and State government institutions and from 
universities. 

The prospective consulting engineer should have 
attained some accomplishments in the engineering 
field. He should have reached the age of 40 or 
more. A widespread acquaintance is important and 
he should become an expert in the field of law, 
taxes, personnel, sales, collection, and financing as 
well as engineering. 

A broad practical experience is one of the most 
essential factors in the building of a professional 
career. A young engineer fresh from school cannot 
possibly visualize the field problems. 

Be aware of the fact that in addition to being a 
good engineer, you must be a promoter, bill col- 
lector, tax expert, personnel manager, businessman, 
administrator, and financial expert. 


Look Before You Leap 


Private practice is not something that an engineer 
should jump into without giving it careful con- 
sideration. Here are some warnings from those who 
already have been initiated. 

Make sure that you know what you are getting 
into. See that your family understands your prob- 
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Ideas for better process methods will start to work for you when 
you read Swenson’s new 12-page brochure, “An Open Door’’. 
Just off the press it shows how Swenson Engineering assists in 
solving many evaporation, crystallization, filtration, pulp wash- 
ing and spray drying problems. 






It introduces the facilities and operations of the Swenson Evap- 
orator Company. Many installations of Swenson equipment are 
illustrated and described. Truly ““An Open Door’ to lower pro- 
duction costs, it shows how experience combined with extensive 
research and modern manufacturing provides the equipment 
best suited to particular needs. Whatever your position .. . 
engineer, president, manager, chemist . . . be sure to request 
this brochure. It is interesting and informative. Send for your 
copy today! 
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lems. Have about five years experience in a con- 
sulting office. Go into private practice only if you 
are sure you have enough contacts to carry you 
for the first several years. 

Check carefully into profit making potential of 
your service. 

Line up prospective clients first. 

Make a complete survey of potential business 
possibilities. 

Go find a client before you go into business. 

Line up some bread and butter work first. 

Have some projects lined up before taking the 
plunge. 

Look over the locations. Make careful surveys 
of towns for the best opportunities. 

Location means a great deal. There should be at 
least 100,000 in the county in which you locate and 
good growth for the 50-mile radius around you. 

Don’t. Keep on working for somebody else. 

Do it now. 

Keep the job you now have. 

Get into the water—if you can swim, okay. If not 
—get out. 

It’s like getting married. No one will listen to 
your advice and there are always times when you 
are sorry. 

Know your business, your clients, and your bank 
account before you start. 

The best possible advice to a young man consider- 
ing private practice is “Don’t.” 

It is best to have six brothers who are competent 
engineers and who don’t have families. 

First marry someone who has plenty of money. 

No recent engineering graduate should attempt 
private practice. He should associate himself with an 
experienced engineer for a minimum of 10 to 15 
years. 

You are crazy for trying it, but you are crazier 
if you don’t. If the man going into private practice— 
or his wife and family—cannot stand uncertainty 
and risk, he’d better stay out. Confidence is of 
primary importance. 

Make a complete survey of the area in which 
you intend to operate before going into business. 

Take a chance—what have you got to lose. 

Get the full approval of your family—you will 
need it. 

Join a consulting engineering group. Charge 
proper fees. Find out the problems of existing en- 
gineering offices and make contacts. 


Partners and Employees 


Some engineers think you should go it alone, 
others, that you should associate. But in almost 
every instance, they warn you to be very careful 
of the men you decide to associate with in this 
profession. 

Associate with the highest type engineers and 
technicians, then the projects you undertake will 
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naturally be completed to the satisfaction of all 
involved. 

Team up with an engineer who has broken 
ground. One who has made some progress as an 
independent. 

Associate with another engineer in a specialized 
field where the particular needs of such services 
are apparent. 

Find a good partner. 

Don’t form a_ partnership. 

Work alone. Do not hinder yourself with es- 
tablished ties and conditions. 

Be careful of the men you hire. 

Try to hold the firm size down so that all 
partners can produce. 

He travels the fastest 

Who travels alone. 

Keep the organization to a size that fits the 
capabilities of the experience in seasoned members 
of the staff. 

Be careful in your selection of associates. 

Watch out for partnerships. They may be hard 
to dissolve if they do not work out. When you 
work for a large firm or as its subsidiary, you are 
building up their reputation, not your own. Even- 
tually, you must go alone. 

Locate where you can get part-time men such as 
college professors on structures to work when you 
have more than you can do. Get an inexpensive 
office and keep your employees at a minimum. Pay 
your help overtime and good bonuses. 


Experience Necessary 


It would seem that private practice is not for the 
young and inexperienced. Much good advice came 
from the older engineers warning young men to get 
plenty of experience before starting on their own. 

Secure experience in an engineering office before 
opening your own business so that you can become 
aware of the many business problems. 

Spend at least three years working for a good 
construction firm. 

Learn the fundamentals first—good drafting and 
accuracy. 

Go to the large metropolis and work for another 
engineering firm first. Get experience from their 
problems before going into business alone. 

By all means get as much experience as possible 
in a reputable firm before attempting private prac- 
tice. Many, many men try too soon. 

Have about 10 years or more experience of engi- 
neering in industry. 

Opportunities in rural areas are excellent, but it 
will take several years of educating the public be- 
fore they are aware of your engineering services. 

Don’t get impatient. Get as much varied ex- 
perience for as long as you can stand working for 
someone else. Working in the public domain, no 
matter how competent you may be, is no substitute 
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IRON FIREMAN MicroMist BURNER 


MODULATION 


Why is it called the MicroMist burner? 


The basic engineering advance used in the 
Iron Fireman MicroMist burner is a revo- 
lutionary new atomizing method. Heavy 
oils including heavy No. 5, are reduced to 
minute particles having the characteristics 
of a gas rather than a spray. The oil is so 
finely divided that it becomes an oil mist 
or fog that will remain in air suspension 
up to 24 hours or longer. 

The heart of the Iron Fireman MicroMist 
burner is an ingenious supercharger, or 
compressor. The oil is mechanically atom- 
ized, as oil and air pass into the com- 
pressor. Such mechanical atomization is as 
far as other burners go. But in the revolu- 
tionary MircoMist burner, the compressor- 
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atomizer further reduces the oil spray, by 
heat of compression, to a microscopic 
air-oil vapor. 

This highly combustible vapor (which is 
easily ignited by an electric spark) is di- 
rected into the firebox by the nozzle. 
Unlike other oil burners, the nozzle is not 
a critical part, because it has nothing to do 
with atomization. There are no small pas- 
sages subject to clogging. Heating of oil is 
required only for the heavier grades of 
No. 5, and then only for starting or pump- 
ing. The power load is exceptionally low. 
Extremely precise modulation is achieved 
through a variable volume pump. 


Look at these additional features 


The Iron Fireman MicroMist burner is as 
easily installed as a conventional gun type 
burner. It has two important uses: as a 
conversion burner or as a component part 
of a packaged boiler-burner unit. No 
special boiler front or boiler pitting is 
required. The choice of oil grades is almost 
unlimited. Integral control panel is wired 
and tested at the factory. Fuel and mainte- 
nance costs are low. It fires low-cost heavy 
oils with little more attention than a 
domestic oil burner. Available for low 
fire start, high-low or modulating firing. 


SEND FOR MORE INFORMATION 


IRON FIREMAN MANUFACTURING COMPANY 
3373 W. 106th St., Cleveland 11, Ohio. 


Name_____ 
a 
Address 
City. 


ez ea 
THE IRON FIREMAN 


(In Canada, 80 Ward Street, Toronto, Ontario.) 
Please send more information and specifications on the 
Iron Fireman MicroMist burner. 

















for having been around a long time — and a sprin- 
kling of grey hair. 

Try to associate with a firm operated as a pro- 
prietorship and eventually acquire control through 
retirement of the owner. 

Get consulting experience with established firms, 
don’t expect to get rich quickly; do not sell your- 
self cheaply; and don’t yield to expediency. 

First have some experience in construction and 
plant engineering. 

It is always best to go in with an experienced 
firm. You can make your contacts in that way and 
the firm can help you get started. 

Talk to established and successful engineers 
before attempting private practice. 

Become acquainted with latest techniques and 
practices and keep abreast of all new developments. 

Try to get with a large corporation in their en- 
gineering department. Work hard, listen a lot, and 
don’t talk too much. After you have had your ex- 
perience, that is the time to think of going into 
private practice. 

Look for an opportunity to go into a firm where 
the senior partners or principals are approaching 
retirement ages. There are many such opportunities. 
Young engineers should go to work for established 
consultants, and if they prove themselves, they 
will eventually be taken into the firm. This way 
they will be much further ahead financially and 
prestige-wise. 

Associate, all possible, with other engineers. 


Fees and Collections 


You have to charge the right fee and you have 
to collect it in order to stay in business, Apparently, 
some engineers have a tendency to cut fees, and 
the word from the older man is, “Don’t do it.” 
Also, the public has a tendency to put off the 
engineer’s bill in the same way that it puts off the 
doctor’s bill. Collections are important. 

Put your fees higher than you think the client 
will take. The higher your fees, the more business 
you will get. 

Don’t be fussy about asking for a substantial 
retainer to cover all contemplated expenses and at 
least 80 percent of your fee. It’s better to get paid 
for your work without law suits. 

Don’t take very small jobs for unimportant clients. 
Have signed contracts or agreements for all work. 

Join the local credit association and watch your 
accounts receivable. 

Be very careful about estimating your engineer- 
ing cost. Do not be afraid to keep fees well up— 
this may save your shirt. 

Be sure your clients will pay promptly. 

Start with small jobs and do not cut your fees. 
If you do, you will not be able to change later. 

Keep your fees high and collect on monthly 
statements, The greatest stumbling block is financ- 
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ing. Some operating capital will be needed, but 
get started. 

Do not start with too low fees in order to get 
work. Get advice from practicing engineers and 
join an organization of consulting engineers. 







Never cut fees in order to get started. It will bef 





next to impossible to raise them later. 

Maintain an accepted standard fee schedule and 
never cut fees to get a job. 

Keep your expenses to a minimum. Charge 







legitimate fees. Don’t be afraid to ask for your 





fee when due. Get a signed contract prior to start- 
ing a job. Join a consulting engineers’ society. 
Go after the big jobs only. Don’t get bogged 
down doing the small work where all your time 
is used with no profit. 
Select clients who pay their bills. 









Make sure you know how to say “No.” Don’t be 





afraid to turn down work that you feel you might 
not be able to complete on time. Also turn down 
any job on which the available fee is lower than 
that agreed upon in your area. 








Find out what the established fees are and never f 





underprice your services. 

If people like you and respect your work, you 
can pull out a lot of feathers without the goose 
squawking. “Consider that day as lost whose low 
descending sun finds estimates made at cost and 
business done for fun.” 

Learn to write contracts. Collect bills promptly. 











Contacts and Client Relations 


How do you find the clients, and after you find 
them, how do you deal with them? Here is some 
good advice on that subject. 

A number of successful engineers say that when 
working for one client, spend 40 percent of your 
time looking for the next. 

Have good banking connections and good club and 
society contacts. High ethics and absolute honesty 
are really more important than special technical 
ability. 

Money! Contacts! 

Forget about your friends and get work from 
strangers. Also, you don’t have to take every job 
offered you. 

Never rest the success of a business on a single 
client. Be prepared to work a completely un- 
predictable schedule. 

Learn to meet your client, and speak his language 
—don’t act like you know it all. 

Don’t try to get rich at the client’s expense. 

Start in a location where you are known. Be 
active in civic work. Concentrate on smaller, less 
profitable jobs where established firms are n0 
competing. Those jobs lead to bigger work when 
well handled. 

Good contacts and reputation for past work are 
necessary. If you are willing to take small contracts 
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Ilg LSQ Power Roof Ventilators have the low silhouette you want 





for modern buildings... and a great deal more. Quiet, trouble-free 





ni F operation is assured by a direct-connected Ilg motor with permanently 
lubricated ball bearings, exclusively for fan use. All-aluminum housing 


uw f never needs painting. PFMA label certifies all ratings. For East End 








od F School, Burlington, N. C., The Man from Ilg recommended two large 





al F LSQ‘s for the auditorium, a smaller one for the kitchen dishwasher. The 


Man from Ilg is ready to work for you... call on him to help you plan 





» F any ventilating installation for peak efficiency and lowest final cost. 









ILG ELECTRIC 


ye 2853 N. Pulaski Rd., Chicago 414, Ill. 


VENTILATING CO. 


Offices in 56 Principal Cities 





SEND FOR ILLUSTRATED “SCHOOL’’ CASE STUDY 
East End Elementary School, Burlington, N.C., and Phillis Wheately Element- 
m ary School, New Orleans, La., both obtain quiet, efficient ventilation—at lowest 

final cost—with Ilg equipment. Request Bulletin No. 5. 
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PERHAPS YOU WOULD CONSIDER THIS CONSULTING 
FIRM WHERE ALL THE PARTNERS ARE OVER SEVENTY. 


and overflow from large, well organized firms, 
you can make it go. 

Build up contacts. “Who you know” is sometimes 
more important than “What you know.” 

Throw away those business cards and make all 
contacts personal. Keep up to date on happenings 
in your field. 

Prepare yourself for meeting clients and the 
public. Your work will be selling yourself, for there 
are many engineers as well qualified as you. Have a 
dependable staff that will require nothing more 
than your own supervision. 

Don’t be afraid to knock on doors looking for 
work. Personal visits to prospective clients mean 
a lot. 

Remember that satisfied clients are the backbone 
of any practice. 

For every client you accept, refuse to accept ten. 

An understanding of the thought processes of 
mayors and city councils and the ability to make 
them like you and make them believe that you 
know what you are talking about is of prime im- 
portance. You should be enthusiastic about the 
job, and if you are fee conscious, don’t let it be 
too evident. Get them to work with you by making 
suggestions and establish a reputation for being 
easy to work with. Don’t try to be a big engineer. 
Stay away from politics and religion in your con- 
versations. Tell the truth even if it hurts your 
prospects. 

First contact the state consulting engineers as- 
sociation for guidance on problems of practice. 

Avoid dealing with architects or clients who try 
to negotiate on a fee basis. 
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Selecting the Field of Work 


Should the freshman engineer in private practice 
try to offer broad engineering services or stick to a 
specialized field? Here is some specific advice on 
that subject. 

Cooperate with other firms for other engineering 
skills than your own. 

Offer a complete engineering service. 

Choose the work you like best, not the one that 
seems to pay the most—you have to live with your 
work. 

Avoid architects. 

Stick to the field you know. It is much easier 
to become an expert than to furnish an all around 
engineering service. 

Do not offer your services in fields in which you 
are not thoroughly competent. This is the most 
flagrant violation of ethics today. 

Get a sound diversified background and then 
specialize in the field or fields in which you are 
most proficient. 

On entering private practice seek the heaviest 
form of work available. Continue to practice per- 
sonally. Turn out only top quality work. 

Do not attempt to undertake projects for which 
you are not qualified. 

Try to get as much private work as possible as 
against government or working for architects. Fa- 
miliarize yourself with good business practices and 
engineering law. 

Accept only those jobs in the fields in which you 
are qualified. 

Never overstep your experience or knowledge. 

Don’t be too conservative about tackling some- 
thing new. Go into it and explore it completely. As 
Alexander Hamilton said, “Men give me credit for 
some genius. All the genius I have lies in this. 
When I have a subject before me, I study it pro- 
foundly, day and night it is before me. I explore 
it in all its bearings. My mind becomes pervaded 
with it. Then the effort which I have made is what 
people are pleased to call the fruits of genius. It 
is the fruit of labor and thought.” 


Honesty is the Best Policy 


Ethics and honest dealings are the way to suc- 
cess. Many of these specific words of advice could 
be combined into the Golden Rule, but some times 
such direct advice as this is helpful. 

Keep your eyes set on the highest principles 
of the profession regardless of monetary factors. 

Be wary of too much trust in salesmens’ advice. 
Represent yourself with confidence to the client. 
Try to follow ethical standards, but don’t be sul- 
prised that others don’t. 

Concentrate on turning out good work on time. 
Don’t oversell. 

Be absolutely right in even the smallest details. 
It sometimes takes days or weeks to perfect 4 
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SAVE 15% AND MORE ON FAN MOTORS 


You can get as much as 50% more horsepower at 
no extra cost by using Reliance Air-Over Motors to 
drive fans and ventilators. 


Reliance has developed a new line of totally-enclosed . 
motors for fan service. These motors produce 

more horsepower when mounted in the air stream 

of the driven fan. Reliance Air-Over Motors 

will develop as much as 50% more than rated 
horsepower by utilizing the cooling effect 

of the fan’s air flow. 


These new Reliance Motors will save you money. 
By purchasing a lower horsepower rating you 

can save more than 15% and still meet 

job specifications. : 

Reliance Air-Over Motors are available from 

\% through 40 horsepower—720, 900, 1200, 1800, or 
3600 rpm. Common horsepower ratings are 
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structural detail, and yet the 
second trial takes only a matter 
of minutes. 

Render only top quality service 
at adequate realistic fees. 

Insist on contractors meeting 
your specifications but keep plans 
and specifications practical. 

All you have to sell is knowl- 
edge and integrity. Don’t short- 
change anybody on either one. 

Do a good job whether the fee 
is $10.00 or $100,000. 


Maintain personal contact with 





your clients and don’t take more 
work than you can produce at 
one time. 

Service, integrity, high princi- 
ples before profit. This will give 
you the greatest satisfaction in 
your work, will add prestige to 
your reputation and to the pro- 
fession. I believe that in almost 
every instance this will lead to 
more profitable operations. 

Pursue your profession with 
diligence, dignity, and complete 
honesty in order to gain public 

















EQUIPMENT 
FOR 





SWIMMING POOLS 


(COMMERCIAL, CIVIC OR RESIDENTIAL) 


CONSULTANTS engaged in pool en- 
gineering find Bowser data and pool 
equipment most reliable. 


There is a Bowser Company office 
nearby for sales and service. You can 
rely on Bowser’s Aa-rated organization 
to back your recommendations with 
dependable equipment performance. 


If you have prospects for pool- 
engineering services, accept this 
free offer... 








... the advantages of Bowser investment 
in research and product development are 
yours to apply in your operation for a 
better profit picture. 





BOWSER, INC., 1300 E. CREIGHTON AVE., FORT WAYNE, INDIANA 


FOR CONSULTING ENGINEERS ONLY: 


FREE: Plan and section drawings with 
equipment lists for 13 pools will be sent 
if requested on your letterhead. 
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respect and confidence. Never 
offer your services for less than 
established or recommended mini- 
mum fees. 

Realize that if you are to follow 
engineering as your chosen field, 
the financial remunerations are 
modest and your reward must be 
your honest desire to be a good 
engineer and your ability to con- 
tribute to the society in which 
you live. 

Avoid criticizing other engi- 
neers. Just do your own job in 
an ethical manner. 

Do not try to do too much work 
at one time. Do fewer jobs and do 
them well. Concentrate on quality 
rather than quantity. 

Work hard, practice honestly, 
and refrain from employing high 
pressure sales tactics. 

A consulting engineer has noth- 
ing to sell but integrity. If you 
do a good honest job and don’t 
expect to make a fortune or a fast 
buck, you will eventually make a 
good living in one of the world’s 
most fascinating businesses. 

Build your reputation on hon- 
esty, promptness, and service re- 
gardless of profit or loss on a 
particular job. This doesn’t mean 
you should sell your services for 
nothing. 

Lean over backwards to be 
scrupulously honest and reliable. 
Pay all debts promptly or ex- 
plain why not. Never hesitate to 
ask clients to pay, and most im- 
portant, have lots of good friends. 

Know the products and services 
vyhich you specify thoroughly and 
assume full responsibility for their 
effectiveness. 

Be honest with your clients and 
do not give them low cost esti- 
mates or false completion dates. 
Be pessimistic in estimating ‘ime 
required to complete a project. 

Emphasize quality of work and 
build the organization on a slow 
and stable basis with qua’ified 
personnel. 

Be cautious of “free” engineer- 
ing service offered by industry in 
connection with the sale of their 
products. = 
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Report 


from 


Austria 


RUDOLF SOBOTKA 
CONSULTING ENGINEER CORRESPONDENT 


STROLLING AROUND VIENNA or some other 

town in Austria, an attentive ob- 
Cp otcluawe, server will notice at some houses 

name plates bearing the emblem of 
the State—a black eagle with a red and white 
shield. These plates direct clients to the office of a 
civil technician. Some 1600 civil technicians pres- 
ently practicing in Austria are entitled and bound 


by law to publish the State emblem on their seal, 
letterhead, and name plate. 


Legislation Covering Civil Technicians 


The rights and duties of civil technicians have 
been regulated by a number of laws and decrees, 
of which the latest dates back to the Royal Patent 
of December 20, 1859. In two years, therefore, 
Austria’s civil technicians will celebrate the cen- 
tennial of the legal recognition of their profession. 

Austrian legislation recognizes three categories 
of civil technicians: architects, consulting engineers, 
and civil engineers. The activities of architects re- 
late to overground workings, especially to the 
artistic style of a building. An architect may direct 
and supervise building work but he may not ex- 
ecute it — he may not be a contractor. 


Consulting Engineers’ Activities 


Consulting engineers work in the following fields: 
Structural design Machine design 
Electrical engineering Marine engineering 
Kulturtechnik (drain- Forestry 
age, sewers, bridges Mining 
and roads, water dis- Metallurgy 
tribution) Combustion, heating, 
Chemical engineering and air conditioning 
Physical engineering | Surveying 

Mine surveying 
The Austrian consulting engineer deals only 
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THE KOLBNITZ HYDRO-PLANT IS ONE OF THE LARGEST 
AUSTRIAN ENGINEERING PROJECTS OF RECENT YEARS. 


in services. He advises and draws plans and specifi- 
cations. He may not be engaged in construction. 
About 450 consulting engineers presently are prac- 
ticing their profession in Austria, and a spokesman 
for the Chamber of Engineers, in Vienna, declares 
that there is neither a shortage nor an excess. The 
supply seems to about meet the demand. More than 
half of these engineers have their offices in Vienna 
or in the surrounding provinces of Lower Austria 
and Burgenland. The eastern-most provinces of 
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Tyrol and Vorarlberg have 17 consulting engineers, 
all of whom are active as surveyors. Also in Styria 
and Carynthia, consulting engineers engaged in 
surveying predominate (60), followed by structural 
engineers (14). 

Surveyors also hold a numerical lead in Salz- 
burg and Upper Austria. In Vienna, consulting 
structural engineers have a slight lead over survey- 
ing, while machine design, electrical engineering, 
chemical engineering, and combustion engineers 
follow in that order. 

The title of civil engineer has a different meaning 
in Austria from that assigned it in most parts of 
the world. The civil engineer works in all of the 
fields listed for consulting engineers except sur- 
veying and mining surveying, but he alone is 
authorized to turn plans into reality—to engage in 
construction. 

Civil technicians are considered a free profes- 
sional class such as lawyers and notaries. The 
authorization for practicing the profession of a 
State licensed civil technician is bestowed by the 
provincial government which also administers an 
oath. In order to qualify as a State licensed civil 
technician the applicant must meet the following 
requirements: 

{| He must be 24 years of age and legally entitled to 
administer his own property. 
{| He must be an Austrian citizen. 








{ He must be a man of good reputation. 

‘| He must have a final examination certificate from 
an Austrian technical university, the Master Schoo] 
of Architecture at the Academy of Fine Arts, or 
the Master Class for Architecture at the Academy 
of Applied Arts in Vienna. 

{| He must practice for at least five years after com- 
pletion of his studies (four years for applicants 
who have a doctor’s degree). 

{| He must pass the civil technical examination. 

{| He must have the recommendation of the Chamber 
of Engineers. 

After bestowal of the license by the provincial 
government and the administration of the oath, a 
civil technician automatically becomes a member 
of the Chamber of Engineers. Then, in his capacity 
as a State licensed civil technician, he may act in 
his special field as an advisor, a director of projects, 
a technical representative of private clients before 
courts or civil service offices, or as an expert, 
valuer, or technical advisor. 

For the purpose of representing and furthering 
the interest of the civil technicians, a law was 
passed on January 2, 1913 for the establishment of 
the Chambers of Engineers. Subsequent decrees 
led to the establishment of such chambers in Vienna, 
Graz, Linz, and Innsbruck. In 1951, the Vienna 
Chamber was subdivided into three departments, 
one for each of the categories of civil technicians. 





POSEY STEEL 
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SEY IRON WORKS 


LANCASTER 





SPECIAL JOB 
ne) ae \ 

VERY SPECIAL 
APPLICATION 








PLATE 





60” x 48” I1.D. MANIFOLD ASSEMBLY for Water Intake 
Line... for use in a U. S. Atomic Energy Plant. For almost 
half a century, Posey Iron Works has been meeting the most 
exacting specifications in steel plate fabrication. Let Posey 
quote on your next job. Write, wire or phone . . . you can de: 
pend on Posey to meet rigid delivery and budget requirements 


POSEY IRON WORKS, 


STEEL PLATE DIVISION 
NEW YORK OFFICE: GRAYBAR BLDG. 


TANKS e DIGESTERS e PRESSURE VESSELS e DREDGE PIP=_ 







FABRICATION 
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sioetning CEES 









INC. 


LANCASTER, PENNA. 
ESTABLISHED 1910 
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Spintex easily passes 
“hot rivet test,” 
Maritime Commission 
Specification 32-MC-1. 


rv 


J-M Spintex duct insulation offers 


IBM «ses Spintex for 205,000 sq. ft. of duct! 
New 781,000-sq. ft. IBM plant, Kingston, 
N. Y., is fully temperature-conditioned for 
more efficient production of electric type- 
writers and electronic computers. 

Architects: Giffels and Vallet, Inc., L. Rossetti 
Assoc, Detroit, Michigan. 


uy 
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Johns-Manville 


unsurpassed fire safety! 


Spintex offers the fire-stopping advan- 
tages duct insulation must have! It will 
neither burn nor smoulder, and fire simply 
will not travel along a Spintex insulated 
duct. 

Produced by a new Johns-Manville 
spinning process—new Spintex® is greatly 
improved. Its mineral fibres are measur- 
ably smaller in diameter and substantially 
more uniform. This improved fibrous 
structure adds countless heat-stopping 
dead-air spaces to every cubic inch... 
helps you maintain comfortable working 
temperatures at lower operating cost than 
ever before. 


Spintex installs quickly . . . easily! 
Spintex is clean, sanitary and “friendly” 


marr eR 


to handle and work with. It cuts readily 
with an ordinary knife. And it is easily 
and quickly installed even where ducts 
are curved or in difficult-to-reach places. 


Spintex improves duct appearance 

in plant or office 

Air conditioning ducts insulated with 

Spintex are neat and attractive, with trim, 

tidy joints. To meet unusual conditions 

or decorative needs Spintex is regularly 

furnished in a \ ariety of special surfacings. 
= 4 “ 

For more information and samples, 
contact your nearby Johns-Manville sales 
office. Or write Johns-Manville, Box 14, 
New York 16, N. Y. In Canada, Port 
Credit, Ontario. 


“a INSULATION 
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;The Chamber in Linz introduced this triple di- 
vision in 1954. Graz has two departments, while 
Innsbruck still gets along without subdivision. 

Parliament is expected to pass, in 1957, new 
laws having to do with civil technicians and the 
Chambers of Engineers. These laws will attempt 
to unify and modernize the scattered legislative 
actions of former times. 

The purpose of the Chambers of Engineers is to 
represent and further the professional and economic 
interests of civil technicians, protect the honor of 
the profession and its members, and give advice on 
matters of a general professional economic nature. 
The expenses of the Chamber are covered by mem- 
bership fees, fixed at the annual meeting. There 
are also meetings of the members of the Chambers, 
regular meetings of the presidents of the Chambers 
and department heads, and meetings of the Court 
of Honor (for arbitration if differences between 
members are to be settled). 

The Chambers also represent and protect the 
interests of their members before government 
authorities and the public. They are consulted on 
any draft laws that bear on the interests of civil 
technicians, and they make suggestions on their 
own initiative to competent State or provincial 
authorities on matters concerning the interests of 
the profession. Usually, these dealings have to do 
with State work contracts or engineering work 











being done for any of the provinces or districts. 

The Chambers may place collective advertise- 
ments for their members in catalogs, directories, 
or periodicals of a technical or scientific character. 
It is also their duty to protect their members against 
unfair competition by unauthorized persons. 

The establishment of fees of the various cate- 
gories of civil technicians and the securing of ap- 
proval of these fees by the Ministry of Trade and 
Reconstruction is also part of the Chamber’s duties. 
From time to time the fees are revised in order to 
adjust them to the, economic situation. After ap- 
proval by the Ministry, the fees become valid for 
the whole of Austria. The present fee schedule 
soon may become invalid, as new rates have been 
submitted to the Ministry of Trade and Reconstruc- 
tion and approval is expected early in 1957. 

The calculating of fees under this schedule is 
anything but simple. The fee schedule is printed 
in a little booklet containing a maze of regulations, 
definitions, and tables that are supposed to assist 
the consulting engineer attempting to determine his 
proper charges. It is not uncommon, however, for 
the consulting engineer to consult with the Chamber 
before writing out his bill for a client. 

We see, then, that consulting engineers in Austria 
have behind them a century of standing and tra- 
dition, but along with their special privileges they 
are subject to definite legal regulation. =s 
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SQUARE 









SLOTTED OR SQUARE 
FOR CONDITIONED AIR 


KNO-DRAFT SLOTTED AIR DIFFUSERS: handsome extruded aluminum in modules of 
2, 3, 4 or 6 feet. Install singly or butted in series to form continuous diffuser line 
on wall or ceiling. Adjustable one-directional flow for small areas; multi- 
directional flow for larger areas. Exclusive Kno-Draft adjustable air direction 
vanes. Grid-type volume control. Damper grids equalize air distribution over 
length of diffuser. 


KNO-DRAFT SQUARE AIR DIFFUSERS: sturdy pressed steel, aluminum finish. Capacities 












from 50 to 1250 cfm. Eight sizes for easy 
overlap installation in acoustical or plas- 
tered ceilings or snap-in installation in T- 
bar ceilings. All units geometrically propor- 
tional so that, at constant neck velocities, 
static pressure is same for all sizes. Precise, 
circular diffusion patterns over large area 
assured, 

For complete performance and selection 
data on Kno-Draft Square and Slotted Dif- 
fusers, write to Connor Engineering Corpo- 
ration, Dept. K-37, Danbury, Connecticut. 





Square and Slotted Air Diffusers 
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New York State Schools 
Philadelphia Public Schools 
U.S. Veterans’ Hospitals 
Kentucky State Hospital 
Oklahoma A & M College 

Texas A & M College 

University of North Carolina 
Carnegie Institute of Technology 
Indiana State Reformatory 
Massillon (Ohio) State Hospital 


@ The 16,000 users of YARWAY Blow-Off Valves include utilities, 
industrial plants, institutions and government installations— 
well-known plants and plants you’ve never heard of; large plants, 
small plants; with boilers of every pressure rating. 


But there’s one thing these companies have in common—dependable 
blow-down service. Their YARWAY Blow-Off Valves give them 
advanced engineering design, improved metallurgy, careful 
workmanship, exacting test standards and experienced field service. 


On blow-off valves, go YARWAY—with confidence. 


UTILITIES 


Boston Edison Co. 

Consolidated Edison Co. 

Jersey Central Power & Light Co. 
Penna. Power & Light Co. 
Philadelphia Electric Co. 


Purdue University 
University of Chicago 

Mare Island Naval Shipyard 
Puget Sound Naval Shipyard 
U.S. Prison (Alcatraz) 


Western Reg’! Lab. Dept. of 
Agriculture 


Dow Chemical Co. 

Chesapeake & Ohio Railroad Co. 
Aluminum Co. of America 
American Tobacco Co. 

Celanese Corporation of America 
Cities Service Oil Co. 

Container Corp. of America 


YARWAY BLOW-OFF VALVES 
ARE KNOWN BY THE 
COMPANIES THEY KEEP 


Arizona Public Service Co. 
Florida Power Co. 

Public Service Co. of Oklahoma 
Texas Power & Light Co. 
Metropolitan Edison Co. 

Central Illinois Public Service Co. 


Cleveland Electric Illuminating Co. 


Iowa Electric Light & Power Co. 
Nebraska Power Co. 

Tennessee Valley Authority 
Calif. Elec. Power Corp. 
Colorado Public Service Co. 
Pacific Power & Light Co. 
Southern Calif. Edison Co. 
Washington Water Power Co. 


INDUSTRIALS 


Atlantic Refining Co. 
Bethlehem Steel Co. 

E. I. du Pont de Nemours & Co. 
Eastman Kodak Co. 


R. J. Reynolds Tobacco Co. 
Goodyear Tire & Rubber Co. 
Hercules Powder Co. 
Armour & Company 
International Harvester Co. 
Monsanto Chemical Co. 
Procter & Gamble Co. 

U. S. Steel Co. 

United Air Lines 
Westinghouse Electric Co. 
Weyerhaeuser Timber Co. 


INSTITUTIONS 
AND GOVERNMENT 


Harvard Medical School 
Metropolitan Housing Project 
(N.Y.) 


Yarway Seatless Blow- 
Off Valves, angle-straight- 
way tandem. Note 
balance sliding plunger 
design. There is no seat 
YARNALL-WARING COMPANY ff tose). Wear, clog or 
106 Mermaid Avenue, leak. Write for Bulletin 
Philadelphia 18, Penna. B-426. 


BRANCH OFFICES IN PRINCIPAL CITIES 





\*77.\\ STEAM PLANT EQUIPMENT 


MARCH 1957 












ATTENTION 
DETROIT! 















Detroiter runs 
Mr. Entropy** through— 
stops steam waste with 


SELECTOTHERM 


Around Detroit, Coon DeVisser, 2051 
W. Lafayette Blvd., is a well-known 
“executioner” of steam waste in schools 
and other buildings where boilers are 
used for steam heating. 


He does it with SELECTOTHERM, the 
high-vacuum heating system that auto- 
matically provides steam at the proper 
pressure and temperature for perfect 
comfort. Installation records show that 
SELECTOTHERM cuts the fuel bill 
19% or more—enough to pay for the 
system within five years! 


SELECTOTHERM applies the control 
directly to the boiler, adds to the effec- 
tiveness of unit ventilators and indi- 
vidual room control. Get the whole story. 
If you’re from the Detroit area, call the 
Coon DeVisser Co. (Tashmoo 5-6000). 
If not, write for fact-filled SELECTO- 
THERM booklet, Boiler Room Ballad. 


Mr. Entropy represents the heat that 
is produced but unavailable for use. 


NELECTOTHERM 

{ 4 AY 

JULY y | 
HEATI EM 


NG CONTROL SYST 





A product of Illinois Engineering Co. 
2035 South Racine Ave., Chicago 8 


116 














New Shuttering Techniques 


Two methods of shuttering for 
concrete structures have been de- 
veloped in Europe to reduce over- 
all cost of construction. The 
Forest Products Research Labora- 
tory of the Department of Scien- 
tific and Industrial Research, 
England, has found that with ply- 
wood bonded with a moisture re- 
sistant glue, preferably of the 
phenolic type, lighter than timber 
planks and available in greater 
widths, large areas can be cov- 
ered more quickly. Plywood % to 
% in. thick is suitable for flat con- 
struction, with 3/16 to % in. for 
curved work. 

In designing shuttering of the 
normal type the spacing of the 
studs and wales must be such 
that the plywood is able to resist 
lateral pressure of the poured 
concrete without undergoing local 
deflection. Water putty is recom- 
mended for sealing edges of the 
plywood sheets and also the butt 
joints between the sheets. If work- 
ing faces of the shuttering are 
brushed before use with a light 
viscosity mineral oil, subsequent 
stripping and cleaning is facili- 
tated. With careful handling and 
storage, plywood shuttering can 
be used many times. The labora- 
tory reported one instance in 
which it was used i10 times be- 
fore being discarded. 

In Austria, the wood construc- 
tion works of Hopferwieser have 
developed an economical and 
practicable shuttering sheet with 
the trade name Doka that has no 
frame. The Doka sheets are con- 
nected by dovetailing, glued with 
waterproof glue, planed, and then 
reinforced with special sections 
at the front. Size is 50x 150 cm 
(approximately 20 x 60 in.). 
Breaking strength is about 1300 
kg (2860 Ib) at a free bearing 











Notes 
From 


Abroad 


length of 5 cm (29% in.), with a 
tearing strength of sections pro- 
tecting edges of about 6600 lb. 

In spite of the higher costs of 
these sheets compared with or- 
dinary shuttering boards, total 
cost of shuttering can be reduced 
by about 65 percent with use of 
the sheets, because of reuse (at 
least 50 times), and reduction in 
labor time. 











Sandstone Foundations 


In the town of Raisen, Bhopal 
State, India, an Indian engineer, 
Major Fahim Beg, has designed 
and supervised construction of a 
residential bungalow, a high 
school, and a hostel with special 
foundations that he developed for 
use on the black cotton soil native 
to the region. 

Capillarity of the soil, its loose 
texture, and high porosity have 
made it necessary to excavate toa 
depth of about 25 ft before laying 
conventional foundations for 
buildings. Even with these pre- 
cautions, buildings frequently 
cracked as a result of heavy rain- 
falls or severe dry spells. 

Beg’s foundation is made of 
local red sandstone that has been 
dressed to blocks about 18 in. 
high. The blocks are stacked on 
the foundation site to cover the 
area on which the building will 
rise. The layer of blocks is water- 
ed and pressed down into position 
with the aid of steam rollers. This 
forms a base on which to put ‘he 
building. The system cuts con- 
struction costs as much as 40 per- 
cent in some instances. 


Suspension Bridge Economies 


The 1290-ft-long suspens:on 
bridge built by Westcoast Trans- 
mission Co. at Shelley, British 
Columbia, to carry a natural gas 
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REASONS WHY 


Hartzell Vaneaxial Blowers 
* LAST LONGER Heavier gauge steel throughout 


— outer shell steel ranges from 
e DO A BETTER JOB 14 gauge on 12” models to 1%,” 
plate on 54” models — to evalu- 
ate strength of construction, com- 
pore net weights before you buy. 


Precision-cast, aluminum alloy 
impeller, dynamically balanced 
to prevent vibration. 


All-welded construction — guide 
vanes are welded to both inner 
and outer shells — there’s noth- 
ing to work loose and vibrate. 


Certified ratings—all Hartzell 
blowers are tested for air de- 
liveries according to the Standard 
Test Code. 


- Easy maintenance—ball bearing 
pillow blocks are Alemite lubri- 
cated from outside the duct sec- 
tion — belts can be changed by 
removing one small plate. 


Belts totally enclosed to prevent 
damage by elements in the air 
Stream . . . yet easily adjusted 
by turning two bolts. 


; ; : Top quality motors supplied b 
Belt -drive model (shown) available in sizes {ac nage Mtn: 
from 12” to 54”, standard or high-temperature Serbo: 
construction. Also available in direct-drive ; 
models, 18” to 42”. These blowers operate effi- 
ciently against pressures as high as 10”, deliver 
up to 87,000 CFM. For complete details, write 
for Bulletin A-110 or call your nearby Hartzell 
field engineer. 


sc vactntomeums HARTZELL 


Air-Moving Equipment for Long Life, PROPELLER FAN CO 


Rugged Reliability and Minimum Maintenance Sis. oi Gaia: tale teen, 


Hartzell fans and blowers are engineered and built for the 
exacting requirements of tough industrial service. There's no 104 Thomas Blvd. ¢ Piqua, Ohio 
compromise with quality for the sake of shaving a few dollars 
on price, Hartzell fans are designed for the industrial buyer who 
is willing to pay for long life, dependable service and low 
maintenance. 


ENGINEERING OFFICES 
IN PRINCIPAL CITIES 
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(McCANNAMETER 


_ meters and pumps 
_ with unfailing accuracy 


- & packless, positive displacement pump, the Hills-McCanna- 
_ meter operates on an entirely new pumping principle to 
create a new high in metering accuracy, a new low in oper- 
' ating costs. Maintenance simplified through 
| unique capsulated construction. Perfect a 






COLTLEIIAY 


THE PEOPLE WHO KNOW AND 


with the exclusive Hills-McCanna 
Sealing Bead Diaphragm 


Hills-McCanna Valves are 
available in a variety of materials to 
pee omer dienes dog a ace Sy ea 

corrosive services. Features sim- 


” ie ss it Geax Vales backed 


Hills-McCanne Company 2446 W. Nelson Ave., Chicago 18, lilinois 
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transmission line, was built more 
economically by departing from 
conventional design of rigging ar- 
rangements and masts. A guide 
tower mounted on a ball and 
socket supports the main cables. 
Independent masts support wind 
cables. These features were found 
to be more economical than A- 
frames with wind arms, 

Joint consulting engineers were 
Robert McLellan & Co., Ltd. and 
Choukalos, Woodburn, Hooley & 
McKenzie, Ltd., both of Van- 
couver, B.C. 


Mine Construction 


Engineers at the Bancroft Mine 
in Southern Rhodesia, South Af- 
rica, that is scheduled to go into 
production early this year, ran 
into a sea of mud 300-ft below the 
surface as the workings approach- 
ed the ore body. Cementing, freez- 
ing, and sinking of a new shaft 
were considered. Only cementing 
was economically feasible, but ce- 
ment would not hold because of 
the amount of sand present. 

The solution was a 10-ft di- 
ameter steel tube made up in 
sections that could be assembled 
underground. Cement was in- 
jected to congeal the mud tem- 
porarily, a section excavated, and 
the first length of steel tube put in 
place. The second length was 
brought through it, to be assem- 
bled as the next section of mud 
was dug out after cementing. At 
the 400-ft level firm rock was 
struck, but at 550 ft another mud 
stratum was found and dealt with 
in the same way as the first. 


Computer Center for Belgium 


An Analog Computation Center 
will be opened in Brussels, Bel- 
gium, this summer by Electronic 
Associates, Inc., Long Branch, 
N. J. Management operations con- 
trol, dynamic systems analysis, 
and applications engineering also 
will be available at the new 
Center. 

To each problem, the Center 
will assign the necessary scien- 
tists, engineers, or mathematicians 
experienced in the use and ap- 
plications of analog computers to 
evaluate, set up, and solve prob- 
lems submitted. Plans are to staff 
the Center with as many Euro- 
pean scientists as possible. When 
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®@ Cut Materials and Labor Costs... 


® Solve Leakage and Corrosion Problems! 


A high degree of water purity is a must for 
efficient operations at Pennsylvania Electric 
Company’s Shawville Station. Neutralizing and 
demineralizing a highly acidic water supply 
demands positive protection from contami- 
nation and corrosion. Careful study of all 
available piping materials led Gilbert Asso- 
ciates, consulting engineers, to specify low cost 
light wall stainless pipe and Speedline Fittings 
for both boiler feed lines and water make-up lines! 


Elimination of contamination and corrosion 
problems plus savings in materials costs, instal- 
lation time and maintenance-free system 
performance proved the wisdom of the choice. 
Speedline insert flanges eliminated costly back 





@rea. T™ 


by writing for a copy of 


welding. Exclusive design features of Speedline 
tees, aligning connectors, reducers and elbows 
reduced installation time. Every joint proved 
100% leak-proof! 


Three years of trouble-free service has earned 
for Speedline Fittings the complete satisfaction 
of Shawville’s plant superintendent. 


There are other piping design and assembly 
advantages possible only with Speedline Fit- 
tings. Get the complete facts for your application 


*Speedline Fittings” today. 
Or discuss your require- 
ments with the Speedline 
representative nearest you. 





STAINLESS STEEL FITTINGS 
THE NEWEST THING IN PIPELINE ECONOMY 


SPEEDLINE DISTRIBUTORS ARE LOCATED IN PRINCIPAL CITIES FROM COAST TO COAST 


Manufactured by HORACE T. POTTS COMPANY e 522 E. Erie Avenue e Philadelphia 34, Penna. 
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How to Choose Waterstop' 3 


for optimum 
performance 
in Water and 
Sewage | 
Treatment 
Plant Joints 








Ultimate Elongation, Retention in Concrete Most Important Factors 


The principal function of waterstop is 

to keep concrete joints watertight 

where hydrostatic water pressure is 
present, and where movement of the 
concrete tends to open the joint. 

To be effective, and to perform its 
function, the waterstop. must: 

1. Be made of a material which has 
high tensile strength and permit 
maximum elongation without losing 
its elasticity. This is referred to as 
“ultimate elongation.” 

2. Be made of a material which per- 
mits a good concrete bond. 

3. Be designed in such a way that 
concrete can make full contact with, 
and assure good retention of the 
waterstop during movement of the 
concrete. 

Many materials and designs in 

waterstop have been developed. 

Today, the most widely used materials 

are rubber, neoprene and _polyvinyl- 

chloride. Designs vary with individual 
manufacturers and each design has 
its adherents. There seems to be, how- 
ever, general agreement by many gov- 
ernmental and private specifying 
authorities, after years of testing and 
actual installation, that the rubber ma- 
terial and the dumbbell design (be- 
low) offer more advantages because 
of its inherent tensile strength, ulti- 
mate elongation, ability to bond with 
concrete, superior retention in the 
structure during contraction, and 
because of its comparatively low cost. 

Proponents of the polyvinylchloride 
material claim, quite correctly, that it 
is superior to rubber from the point of 
oxidation and weathering and resist- 

ance to chemicals and oils. This is a 

negligible factor 95% of the time, be- 
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6” DUMBBELL TYPE EMBEDDED IN CONCRETE WITH A CONSTRUCTION JOINT 


PS : am = | 


9” HOLLOW BULB TYPE EMBEDDED IN CONCRETE WITH AN EXPANSION JOINT 
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cause only about 5% of waterstop in- 
stallations present the situation where 
the material is subject to weathering, 
chemicals, etc. The rest of the time, 
the waterstop is buried in the struc- 
ture itself. 

Where waterstop is exposed, manu- 
facturers of the dumbbell type offer it 
in polyvinylchloride or neoprene. 

Retention of the waterstop in the 
joint during contraction or settling of 
the structure is another important con- 
sideration in choosing a type for your 
specific application. It is here that the 
dumbbell design is demonstrably su- 
perior to any other which has been 
developed to date. The design of the 
dumbbell is such that, when the con- 
crete contracts and the joint opens up, 
the outer dumbbell edges become more 
tightly engaged with the concrete, 
making a tighter seal as the tension 
increases due to movement either in 
the joint or increasing water pressure 
on one side of the joint. 


Field Splicing of Dumbbell Type 
Servicised Products Corporation has 
developed a new Union which pro- 
vides a simple method of joining the 
ends of dumbbell waterstops, making 
it just as fast and easy to field splice 
rubber and neoprene waterstop as the 
joining of the polyvinylchloride types. 

The Union is made in the same 
cross-section, and from the same ma- 
terial as the waterstop. It is hollow, 
except for a solid web at the center. 
After adhesive is applied to the water- 
stop ends, they are inserted in the 
Union and pushed against the center- 
ing web. This completes the splice. 

Dumbbell type rubber and neoprene 
waterstop are fully described in a spe- 
cial Waterstop Circular available from 
Servicised Products Corporation upon 
request. The Union and an interesting 
new development, Split Type, are also 
illustrated and described in the circu- 
lar. Write for it today. 


SERVICISED PRODUCTS CORPORATION 
6051 W. 65th Street, Chicago 38, Illinois 








individual situations require spe- 
cialized aid, the staff will be aug- 
mented by experts from various 
research institutions and universi- 
ties in the area and from Elec- 
tronic Associates. These special- 
ists will follow the problem from 
the initial stages of preparation 
and analysis, through the proc- 
essing of the problem in the E. A. 
Analog Computer, and to the final 
analysis of the results of the com- 
putation. They then will prepare 
a comprehensive report with spe- 
cific recommendations. 


Trans-Canada Highway Progress 


More of the Trans-Canada 
Highway was built in 1956 than 
in any previous year, according 
to Canadian Public Works min- 
ister, Robert Winters, who at- 
tributed the progress to increased 
provincial highway construction 
programs linked with the Govern- 
ment’s gap-closing formula that 
provides special financial incen- 
tive to provincial governments. 

The Trans-Canada Highway 
Act of December, 1949, as amend- 
ed in 1956, authorized the Federal 
Government to pay 90 percent of 
the cost of construction on 10 
percent of the mileage in each 
province and extended the con- 
struction period to December 31, 
1960. It also increased the amount 
of federal funds available for pay- 
ments to the provinces from $150 
million to $250 million. 

A total of 436 miles was ap- 
proved for grading during the 
year and 341 miles of grading 
was completed. Approximately 
300 miles of paving was ap- 
proved for construction and 356 
miles were completed. This latter 
figure includes a carryover from 
the previous year. Of the total of 
4480 miles along the Trans-Cana- 
da Highway, approximately 2735 
miles are now paved and 1536 
miles have been completed to 
T-C Highway standards. 


Earthquake Resistant House 


Soviet engineers are construc‘- 
ing an earthquake resistant ex- 
perimental house in Ashkhabad, 
the town that was partially de- 
stroyed by a severe earthquake 'n 
1948, and is now being rebuitt. 
The foundation of the house 's 
made up of a frame suspended on 
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Neither Rain, Nor Sleet, Nor Mud ---Slowed the 
installation of this AMVIT* LINE 


t, 


Ir you can dig the trench, you can install Amvit Jointed Clay Pipe. 
Bad weather and mud won’t slow the laying of an Amvit line. 

The joint is on the pipe delivered to the job ready for use. Nothing else 
is needed. Just push the pipe together and the joint is complete. 

No other materials such as caulking, joint compound, joint runners, 
hot-pots, or ladles are needed to make the Amvit Joint. Savings on materials 
and labor mean lower cost of pipe in place. 

Amvit is a compression type joint on the ball and socket principle. 

No adhesives or other compounds are needed to make a tight seal. Once the 
joint is complete, nothing can enter or leave the line. 

Amvit Jointed Clay Pipe, in sizes 4” through 24”, together with all fittings, 
is available for immediate delivery in the Northeast and Central States. 

For more information and our new Amvit brochure, write 
or call American Vitrified Products Company, National City Bank Building, 
Cleveland, Ohio, or our office nearest you. 


SINCE 1900 


American Vitrified 
Products Company 


3 " ee aS ee CLEVELAND, OHIO 


*T.M. Registered, Patents Pending 


The Amvit joint is made of an acid resistant plastic material with rubber character- 


istics. Like the pipe, the joints will not be harmed by any condition of underground MANUFACTURERS of: Cla em Gee 
service. ipe is si together. The trench is then ready for backfilling. $ y Pipe, 
ee a . liners, clay liner plates and concrete pipe. 


Piants Across the Nation... era:1, Indiana + Chicago, Illinois + Cleveland, Ohio + Crawfordsville, Indiana + Detroit, Michigan + East Liverpool, Ohie 
Fenton, Michigan + Grand Ledge, Michigan + Lisbon, Ohie + Los Angeles, California.» Milwaukee, Wisconsin + South Bend, Indiana + Uhrichsville, Ohie 
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of connecting two — . "2 
350 MCM copper cables to three — 

250 MCM flexible copper braids. The braids 

in turn are connected to 1-1/4” nichrome rods. 
CADWELD’S versatility of design and outstand- 
ing electrical properties solved the problem. 




































CAN BE SOLVED WITH... 


| 
CGADWELDBD. 


ORAL ane 


Erico Products, Inc. 


2070 E. Gist Place Cleveland 3, Ohio 
IN CANADA: ERICO INCORPORATED, 3571 Dundas St., West, Toronto 9, Ontario 
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iron brackets with springs and 
placed on a wooden base, with a 
second frame installed on top of 
it. Walls of the house are built on 
the second frame. The Russians 
claim that ordinary brick laying 
and conventional building ma- 
terials can be used and that a 
three-story house will not be 
jarred by even the strongest 
earthquake. 


Automation in Russia 


In a review of the progress 
made by Soviet industry in use 
of automation, S. P. Krasilsky, 
deputy head of the Department 
of Apparatus and Production Au- 
tomation, stated that automation 
of blast furnace operations in the 
iron and steel industries increased 
efficiency of the furnaces by seven 
to eight percent and resulted in a 
four to six percent saving in fuel. 
Other claims were that all major 
hydroelectric power stations are 
now operated by push button 
controls, frequently from a con- 
trol center for the entire grid. 

Integrated automatic produc- 
tion lines have gone into opera- 
tion in recent years and a fully 
automatic plant for manufacture 
of pistons is in operation. At the 
No. 1 Bearing Works in Moscow, 
production has doubled since in- 
troduction of automation, and 
product quality has improved. Al- 
most 92 percent of the ball bear- 
ings from the two integrated auto- 
matic lines started in 1955 are 
now classified as high quality. 
Next task of the Soviet planners 
is the change of automation of 
separate operations to integral au- 
tomation of a whole sequence of 
operations, and ultimately full 
automation of industry. 


Engineering Aid to Korea 


Smith, Hinchman and Grylls 
Associates, Inc., Detroit, Mich., 
will act as administrator and co- 
ordinator for a team of six Ameri- 
can companies that will spend two 
years aiding the Republic of 
Korea in reconstruction and sta- 
bilization of its economy. 

Under the contract, involving 
$34 million from International 
Cooperation Administration funds, 
engineers and specialists from the 





firms will supply guidance and 
service to Syngman Rhee’s gov- 


CONSULTING ENGINEER 













































for these free books 
- | from H. H. Robertson Company’s technical library 








1. 
New Composite | : ir 
Q-Floor —Q-Deck td | 2 4. 
Catalog: y/ = Seen §6Design and 


Catalog contains techni- i Cost Factors 
cal data on all phases of ah 

cellular steel floor and 
roof deck construction. types. Based upona 
Structural details and typical multi-story 
specifications are more building, the study is replete with charts and cost 
complete than ever before. analyses of all structural components. 





This book compares 
Q-Floor with other 








5. 


How fo Fireproof 
Q-Floor and 
Structural Steel 


2. 
Color Galbestos: 


Complete details and 
specifications on this 
maintenance-free roofing 
and siding now available of fireproofing methods 
— olor in colors. Catalog shows aie when Q-Floor is used 
GS albestos the four new colors in with structural steel 
addition to the standard framing. It contains detailed drawings, typical 
black and maroon. code requirements and fire resistive ratings. 


This is a description 








3. 
Ventilation 
Engineering Booklet: 


More than a ventilator 
catalog, this booklet con- 
tains tables of exhaust 
capacities, based upon roof types (flat, moni- 
average wind velocities, ciaritines ‘iiaieate tor, bow-string, dou- 
temperature differences ble-pitch, high-low 
and height above intake. bay, saw tooth) are compared on the basis of weight 
Use the coupon below. of structural steel, volume, roofing, sash area, flash- 
ing, ventilation and daylighting. 


6. 

An Analysis of 
Industrial Roof 
Construction 


All the better-known 





for modern buildings 











rc 
H. H. Robertson Company Please send the free data book(s) | have circled below. 
2431 Formers Bank Building, Pittsburgh 22, Pa. H 1 2 3 4 5 2“ 
lm England: Robertson Thain Ltd., Ellesmere Port, Cheshire i 
lm Canada: Robertson-Irwin Ltd., Hamilton, Ontario NAME 
Offices in Principal Cities | 
| AppRess 
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More Steam 
Faster and Cheaper 


Convertibility to 


... International 
Water Tube 
Package Boilers 


Combine the proven advantages and economies 
of International water tube boiler design... 


e Ample Furnace Volume—low heat release 
rates 

e Reserve Capacity Always Available 

e Maximum Heat Absorption—quick steaming 

e Induced Draft—quiet operation 


with fully coordinated burner and controls, and 
you have an International Water Tube Package Boiler 


Shipped as a complete unit for oil, gas or combina- 
tion firing, this firebox boiler can be easily converted 
to coal firing at any time. 


International Package Boilers can also be shipped, 

less burner and controls, for installation by local 

contractors in accordance with International’s package 
boiler specifications. 


Get the full story on International Water Tube Package 
Boilers. Write today for Bulletin 600. 


Exclusive territories open to experienced sales organiza- 
tions. Write stating qualifications. 


BOILER BUILDERS SINCE 1886 


THE INTERNATIONAL 
BOILER WORKS CO. 





ernment and the ICA in trans- 
portation, mining, electric power, 
public works, tele-communica- 
tions and general industry. 

In the joint venture are Smith, 
Hinchman and Grylls, administra- 
tion, general industry, and pub- 
lic works; Commonwealth Associ- 
ates, Inc., Jackson, Mich., elec- 
tric power and public works; 
Brown and Blauvelt, New York, 
public works and transportation; 
Paul Weir Co., Inc., Chicago, III, 
mining; Page Communications 
Engineers, Inc., Washington, 
D.C., communications; and Com- 
monwealth Services, Inc., New 
York, management and training 
programs. 

Chester J. Clark, an architect 
and engineer with SHG since 
1954, will be in charge of the 
work. Clark and Ansbert G. 
Skina, senior consultants with 
Commonwealth Services, recently 
returned from a preliminary sur- 
vey of Korean problems, during 
which they received approval of 
the proposed firms from Rhee 
and his advisors. 

Other businesses and industries 
are on a standby basis to serve if 
needed later in such varied fields 
as textiles, chemicals, plastics, 
fertilizers, cement, and leathers. 


Cement for South Africa 


A large expansion plan has been 
formed for the cement industry in 
South Africa, with an outlay of 
about $12 million. Pretoria Port- 
land Cement proposes to install an 
additional kiln with a capacity of 
four million pockets of cement a 
year. The Cape Cement Company 
plans to build a complete cement 
factory at a location where the 
company has a large limestone 
quarry. 

A limestone mining license cov- 
ering an area of some 7000 acres 
at Nkalagu in Ogaja Province has 
been granted to the Nigerian Ce- 
ment Co., Ltd., the company now 
erecting a new factory for manu- 
facture of cement. 


Inflatable Piping 

A new type of pipe, capable of 
carrying oil, gas, or water, 1S 
under test in the USSR. Mace in 
the form of two flat, tough steel 


strips electrically welded ='ong 
the edges, the pipe is laid by un 
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Re se Es 
One of the largest all welded highway bridges in the East. New York States’ Erie Thruway 
over Cattaraugus Creek. Carries six traffic lanes, has center mall and safety walks on both sides. 


ALL-WELDED HIGHWAY BRIDGE DESIGNS 


... take less steel, built for lower cost 


UBSTANTIAL savings in steel and cost are being realized by 
the use of welded design in the construction of highway 
bridges by State Departments throughout the country. 

This structure which carries the New York State Thruway 
across Cattaraugus Creek is composed of five 132 foot spans. The 
8-inch reinforced concrete roadway slab is attached to the steel 
girders to provide composite action between structural materials 
of different characteristics. The slab is tied to the top flanges 
with 6-inch spirals of %-inch steel welded to the girder flanges 
to take horizontal shear. 

This bridge is one of hundreds of welded structures designed 
and built by the Department of Public Works of New York State. 
Savings average 15% to 20% in steel and construction over sim- 
ilar steel riveted structures. 

Structural Engineers send for Studies in Structural Arc Weld- 
ing giving data on welded bridge design. Write 


THE LINCOLN ELECTRIC COMPANY 


Composite action of reinforced concrete slab and Dept. 5801 Cleveland 17, Ohio 


steel girders is made possible through %” steel ; , 
Spirais welded to top of girder flange. The World’s Largest Manufacturer of Arc Welding Equipment 
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PENNSYLVANIA 
PLANT LOCATION 
DATA SERVICE 


Special reports and tabulations, tailored to stated 
location requirements, will be prepared upon 
request by our engineering and economics staff 
from central data, files and direct sources, covering: 


LABOR—Availability, skills, rates, surplus areas. 
MARKETS—Consumer, industrial product, state, regional. 


TRANSPORTATION—Water, rail, truck, air transit time, 
costs. 


FINANCING—Community-state industrial building pro- 
gram, lease-purchase, commercial credit. 


BUILDINGS—Availability, sizes, location, descriptions. 


SITES—Acreage, topography, utility services, photos, maps, 
industrial districts. 


MATERIALS—Meetals, industrial chemicals, wood, textiles, 
farm products. 


MINERALS—Location, reserves, potentials, analyses. 
WATER—Quantitative, qualitative analyses. 
POWER—Capacity, network, industrial service, costs. 
FUEL—Coal, oil, natural gas service, costs. 


ENGINEERING—Schools, enrollments, specialization, re- 
search laboratories, services. 


TAXES—Inter-state and community comparisons, assess- 
ment ratios, millages, corporate. 


COMMUNITIES—Characteristics, size, regions, housing, 
schools, culture, recreation. 


Industrial Representatives Available For 
Inspection Tours, Conferences And Consultations 


For free copy of “‘Plant Location Services” pamphlet, or for more 
details on 100% financing, write or call: 


PENNSYLVANIA DEPARTMENT OF COMMERCE 
Main Capitol Building, 493 State Street 

Harrisburg, Pennsylvania 

Phone: CEdar 4-2912 
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rolling it from a moving lorry, 
When laid it is inflated by air to 
assume a cylindrical shape. The 
tubes come in sections one kilo- 
meter long and are capable of 
withstanding a pressure of 15 at- 
mospheres. The steel strips are 
from two to four millimeters in 
thickness, compared with the six 
to nine millimeter thickness of 
conventional tubes. 


Materials Handling Equipment 


Societe Comessa at Schiltigheim 
(BasRhin), France, is manufac- 
turing a new vibratory trans- 
porter that sorts and grades ma- 
terials during transport. The sort- 
ing feature of the equipment has 
been designed to give maximum 
efficiency in relation to the size 
of the sorting surface, depth of 
materials layer, and sizes of the 
material by an easily adjustable 
control of the intensity and direc- 
tion of vibration, which is damp- 
ened by the elastic suspension. A 
new system for amplification of 
vibration positively eliminates 
clogging. The horizontal plane of 
working does away with any loss 
of height between the feed level 
and the storage bins. 


Multi-Purpose Buildings 


The new Tokyo Empress Cul- 
ture Hall is an outstanding ex- 
ample of the extent to which Japan 
has developed the concept of 
multi-purpose buildings. It in- 
cludes four separate theaters, a 
lavish shopping arcade, a beauty 
parlor, and a fully equipped plane- 
tarium. The planetarium is one of 
two in the nation. 


New French City 


City planners, engineers, and 
architects are designing a new 
city to be located about six miles 
north of Paris on a 345 acre plot. 
Planned for 30,000 people, the 
town will contain 5000 dwelling 
units, a town hall, railroad station, 
post offices, a fire station, schools, 
banks, a hospital, and a stadium. 

The self-sufficient community is 
expected to cost about $34 mil- 
lion when completed in 1960. 

Grounds around public build- 
ings will be landscaped and streets 
planned for efficient traffic control. 

First stage, construction of 1200 
homes, is already under way. 
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This C20 Bolt is the Key to leak control 


The patented Ell Bolt construction employed on Vogt 
floating head heat exchangers is the answer to re- 
assembly without distortion or leak development. 


Cover may be removed by simply loosening the Ell Bolt 
nuts and disengaging the Ell Bolt heads from the ‘‘lock 
notches.’’ No misplacing of Ell Bolts can result — and 
tightening is easy and positive — absolutely leak proof. 
Send for Bulletin HE-6. Address Dept. 24A-XCE. 





HENRY VOGT MACHINE CO., P. 0. BOX 1918, LOUISVILLE 1, KY. 


SALES OFFICES: New York, Chicago, Cleveland, Dallas, Philadelphia, 
St. Louis, Charleston, W. Va., Cincinnati, 


OTHER VOGT PRODUCTS es = AT T ee A Pe ay an om ee 


Drop Forged Steel Valves, 
Fittings and Flanges ina 
complete range of sizes ® 
Petroleum Refinery and Chemical 
Plant Equipment ¢ Steam Generators © om U i al fyi - Py ¥ 
Heat Exchangers ® Ice Making 
and Refrigerating Equipment. 
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Asphalt Institute Reduces 
Number of Paving Grades 


After a series of exploratory discussions with 
asphalt users, highway officials, and refinery repre- 
sentatives, The Asphalt Institute has adopted a re- 
duction in the number of grades of paving asphalts 
from nine to five. 

Four basic paving grades now officially recognized 
by the Institute are listed as 60-70, 85-100, 120-150, 
and 200-300 penetration. A fifth grade of 40-50 pene- 
tration is recommended for special and industrial 
uses. The accompanying table shows the characteris- 
tics and specification limits of the five grades. 

Eliminated from the table were grades in the in- 
termediate ranges: 50-60, 70-80, 100-120, and 150-200 
penetration. The penetration value defines the con- 
sistency of the asphaltic cement, ranging upward 
from hard to very soft. 

The reduction in the number of grades of paving 
asphalts follows similar action three years ago by 
the Institute in initiating a reduction in grades of 
emulsified asphalts from six to four. A project com- 
mittee of the Institute is currently working toward 
a reduction of grades of the rapid-curing, medium- 
curing, and slow-curing groups of liquid asphalts. 


Council Directors Meet in Atlanta 


The Board of Directors of the Consulting Engi- 
neers Council met in the Biltmore Hotel in Atlanta, 
Ga., on Friday and Saturday, Feb. 8-9, and through 
their actions changed opinions into policies and suc- 
ceeded in solving many of the problems of organiza- 
tion of the new federation. All twelve of the state or 
regional association members of the Council were 
represented by their directors, and there were also 
observers from Texas, Illinois, North Carolina, and 
Alabama. Upon acceptance of Oregon’s application 
for membership in the Council, the representative 
from Oregon became the thirteenth member of the 
Council’s Board of Directors and participated in the 
the activities of the meeting as a full member. 

John K. M. Pryke, of the New York Association, 
presided, as current President of the Council, con- 
ducting a meeting that acted rapidly and firmly on 
the matters brought before it. 

Perhaps the most critical matter presented to the 
group was adoption of a dues formula that would be 





SPECIFICATIONS FOR ASPHALT CEMENTS 


ASTM Industrial 
Method And Special 


— 
> 








Characteristics 


Penetration, 77 F, 100 g, 5 sec D5 40-50 120-150 200-300 


Flash point (Cleveland Open Cup),F D92 450+ 425+ 350+ 
Loss on heating, 325 F, 5 hrs, % Dé l- ° . 2. 2- 


Penetration after loss on heating 


77 F, 100 g, 5 sec, % of original D5 70+ 70+ 70+ 60+ 


Ductility — at 77 F, cms 100+ 100+ 100+ 60+ 
at 40 F, cms 60+ 
Solubility in carbon tetrachloride, % 99.5+- 99.5+ 99.5+ 99.5-+- 99.5+ 


275-350 
200-275 


275-350 
275-325 


275-350 275-350 275-350 
275-325 275-325 275-325 


*Except that carbon tetrachloride is used instead of carbon disulphide as solvent, Method No. |. 


Temperature of use — for spraying, F 
for mixing, F 





— 
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Readily Available Westinghouse Fans 


Meet your Fume and Dust Removal Requirements 


Whatever your air handling problem . . . smoke, fumes, vapor, dust, wood 
shavings, granular material or ventilating . . . these Westinghouse fans are 
designed to handle or remove them . . . efficiently and economically. 


INDUSTRIAL FANS (Steel Casing) .. . high efficiency for general Air Han- 
dling; fume and dust removal; 11 sizes, each with 3 types of wheel for spe- 
cific applications. Wheel diameters 19” to 64”; inlet diameters 11” to 37”. 


INDUSTRIAL FANS (Cast Iron Casing) . . . ruggedly built, corrosion resist- 
ing. For low volume fume or dust removal, materials conveying, industrial 
drying and cooling. In 10 sizes, each with 3 types of wheel for specific appli- 
cations. Wheel diameters 8” to 34”; inlet diameters 442” to 18”. 


VENTILATING SETS (Direct-Connected) . . . compact, efficient, ready-to- 
run. Especially suited for small ventilating installations. Cleanable radial 
blade wheel minimizes problem of handling airborne dirt and grease. Six 
sizes. Wheel diameters 6” to 15”; inlet diameters 6” to 14”. 


VENTILATING SETS (V-belt driven) . . . self-contained. Install indoors or 
outdoors in a wide variety of heating, ventilating or air conditioning applica- 
tions. Twelve sizes. Wheel diameters 9” to 30”; inlet diameters 10” to 327%”. 


These leading industrial distributors stock 
Westinghouse Ventilating Sets and Industrial Fans 


FORSLUND PUMP AND 
MACHINERY CORP. 


Kansas City, Missouri 
Wichita, Kansas 


MILLS & LUPTON SUPPLY CO. 


Chattanooga 2, Tennessee 
Phone: 6-6171 


INDUSTRIAL SUPPLY DIV. OF 
FOREST PRODUCTS CO. 


Kalispell, Montana 
Phone: 5900 


STRONG, CARLISLE & HAMMOND CO. 


Cleveland 13, Ohio 
Phone: Tower 1-8800 


GIERKE-ROBINSON CO. 


Davenport, Iowa 
Phone: Davenport 2-1781 


McCOMBS SUPPLY CO. 


Denver 2, Colorado 
Phone: CH 4-6623 


SOMERS, FITLER & TODD CO. 
Pittsburgh 30, Pennsylvania 
Phone: Court 1-4860 


Youngstown 9, Ohio 
Phone: Sweetbriar 9-1556 


HAHNEL BROS. CO. 


Lewiston, Maine 
Phone: Lewiston 4-6477 


MOORE-HANDLEY 
HARDWARE CO., INC. 
Birmingham, Alabama 
Phone: Alpine 2-4121 


Nashville, Tennessee 
Phone: Amherst 9-563 1 


Mobile, Alabama 
Phone: Hemlock 3-7411 


CAREY MACHINERY & SUPPLY CO. 


Baltimore 13, Maryland 
Phone: Broadway 6-1600 


MILL & INDUSTRIAL SUPPLY 
Louisville, Kentucky 
Phone: Clay 3643 


If there isn’t one near you, call your Sturtevant Sales Engineer, or 
write Westinghouse Electric Corporation, Sturtevant Division, Hyde 


Park, Boston 36, Mass. 


ESTING OUSE 
At HAN OLING 


J-80619 
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YOU CAN BE SURE...IF ns Westinghouse 





VENT SETS: Direct-connected, 6 sizes 





VENT SETS: V-belt driven, 12 sizes 





INDUSTRIAL FANS: Cast iron casing, 10 sizes 





INDUSTRIAL FANS: High-efficiency steel casing, 11 sizes 
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Adams Filters installed at the new Delaware pool in the Town of 
Tonawanda, N.Y., give the water extra polish and beauty ... 
@ special invitation to enjoy the pleasures of this beautiful pool. 


It's easy to keep 
pool water Crystal 
Clear at Lower Costs 


Hundreds of swimming pools across the nation 
have found that Adams filtration packages are 
the right answer, That's because of the advanced 
engineering design . . . diatomite filtration . . . 


permanent Poro-Stone elements . . . compact 
installation . . . simple operation featuring a new 
backwash technique. 


We believe we have the best on the market and 
want you to feel you can specify Adams with 
complete confidence ... many of your associates 
do. Write for complete information. 


ADAMS S77... 


TODAY’S FINEST SWIMMING POOL FILTER 


Adams SPF filters are ideal for community pools like that illustrated 
above. This triple SPF 169 can handle pools up to 730,000 gallons capacity. 


R. P. ADAMS CO. Inc. 


256 East Park Drive, Buffalo 17, N.Y. 





fair in allotting assessments to the several societies. 
A committee headed by Pecos Calahan, of California, 
presented a report recommending a formula that 
took into consideration not only the number of mem- 
bers of each association in the Council but also the 
size of the firms represented by those members. The 
formula was adopted for the assessment of dues with 
an amendment providing that during the 1957-58 
fiscal year, no one association should be assessed an 
amount greater than one-fifth of the total Council 
budget. The tentative budget for the year was set at 
about $18,000. This is not as high as many of the di- 
rectors would have liked, but it represents a compro- 
mise between the amount needed to cover the pro- 
posed work of the Council and the amount it was felt 
the associations could provide without hamstringing 
their own local activities. 

A model constitution written to guide state asso- 
ciations in the process of organization was approved 
by the Council. Use of this model by a new associa- 
tion assures its having a constitution that will meet 
the requirements of the National Constitution adopt- 
ed last year by the Council. This model constitution 
provides for only one class of membership in an as- 
sociation, all members being partners, principals, or 
officers of firms. 

Also adopted was a Code of Ethics as prepared by 
the Ethical Practice Committee under the chairman- 
ship of George Poulsen, of the Intermountain Asso- 
ciation of Consulting Engineers. This Code will be 
published and distributed to all members of affiliated 
associations. 

The Council took note of the apparent trend to- 
ward appointment of laymen as members of state 
registration boards, not only engineering registra- 
tion boards, but also medical, legal, dental, and other 
professional boards of registration. The Council de- 
plored this trend and now plans to contact associa- 
tions in other professions to request their assistance 
in encouraging the appointment of professional men 
to registration boards. 

The Council agreed that it is not only willing but 
anxious to cooperate with other engineering organ- 
izations on all matters that can best be handled by 
group action. With this in mind, the Council decided 
to apply for affiliate membership in the Engineers 
Joint Council. 

A committee was appointed to study the current 
shortage of engineers as it affects the engineer in pri- 
vate practice. This committee was requested to avoid 
going over the same ground already covered by 
others but to investigate the particular problems of 
engineers in private practice and to work with others 
for an over-all solution. 

Public relations, it was agreed, is a vital part of 
the Council’s program. A positive program wiil be 
drawn up to get across to important segments of the 
public the story of the jobs done by consulting en- 
gineers. A program also will be started to ‘ave 
members of each association check professiona! and 
trade magazines for advertisements that offer ‘ free 
engineering” or other services that are obnoxious 
to consulting engineers. These advertisements will 
be sent to a committee that will then write the ad- 
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TECO Specifies RECO for hot water 
at new operations center 


Tampa Electric Company’s new Operations Center serves Florida’s 
“Center of Activity.”’ And in the center of this huge operations head- 
quarters, a new RECO corrosion-resistant, copper-silicon storage heater 
serves 2300 gallons of piping hot water per hour. As always, RECO 
meets round-the-clock demands with minimum maintenance. 


“ Put top quality and performance, fair price and quick delivery into 
Tampa Electric Co., Operations Center, Tampa, Fla. your specifications —SPECIFY RECO. 


Architect -Engineers: 
Stone & Webster Engineering Corp., Boston, Mass. Write today for free catalogs plus name of RECO representative nearest you to: 
Reco Representative—W. B. Parson Co., Needham, Mass. Dept. N, Richmond Engineering Co., Inc., 7th & Hospital Sts., Richmond 5, Virginia 


RICHMOND ENGINEERING CO., INC. 








COMING 
T0 YOU 

FOR IDEAS 
ON SOUND ? 





1. RCA School Sound Systems 


... then get 
all the help 
RCA can give you 


Your project may be a school or a hotel, a manu- 

facturing plant or an arena. Whatever its nature, 7° 
RCA is ready to backstop your sound system 
work from the time you begin planning with a 
client until the entire RCA System is fully tested 
and in operation. The brochures you can obtain 
by filling out the coupon below will show how 
you" can take advantage of RCA’s pioneering 
leadership in sound to assure your client of 
dependability wherever sound plays a part. You'll 
go on to work with an RCA Sound Distributor . . . 
an all-round expert on the latest in RCA Equip- 
ment, the newest in sound techniques. He is listed 
in the Yellow Pages of your telephone book under 
the “Public Address and Sound Systems” listing. 
Send for your RCA brochures . . . get the advice 
of your RCA Sound Distributor . . . to make a 
sound job outstanding. 





2. RCA “‘Arena-Size” Sound 


RCA HOTEL SOUND SYSTEMS 


3. RCA Hotel Sound Systems 





5. RCA Church Sound Systems 


RADIO CORPORATION of AMERICA 
SOUND PRODUCTS CAMDEN, N. J. 
In Canada: RCA VICTOR Company Limited, Montreal 


Tmk(s) @® 











Radio Corporation of America 

Dept. P-302, Building 15-1, Camden, N. J. 

Please send the RCA Sound brochures checked below.' 
Od) o(2) oO(3) of4) O65) 


vertisers and explain the position of the Council 
with regard to such offers. On the other hand, all 
ads that seem particularly good from the engineer's 
point of view also will be collected and notes of 
appreciation sent to the advertiser and his agency. 

A report from Harry Terry, of New York City, 
stated that the Council now has a committee working 
with the Producers’ Council in an effort to prepare 
an index for manufacturers’ bulletins. The architects 
have such an index, and engineers need one to 
assist them in filing important catalogs and bulletins, 

Before adjourning, the Board of Directors voted to 
hold the Annual Meeting of the Council in Min- 
nesota, as guests of the Minnesota Association of 
Consulting Engineers, on May 3-4. 













Industrial District 
Engineered From the Ground Up 


The Dallas-Ft. Worth area of Texas, the State that 
does everything on a large scale, is the site of the 
nation’s largest planned industrial district. The Great 
Southwest Corp., a privately financed company, has 
engaged well known engineers and architects to de- 
sign a 5000 acre industrial community, incorporating 
a one million sq ft warehouse with belt connected 
truck terminal; plans for more attractive industrial 
plants that are less costly to construct; complete 
utilities; parking and loading facilities; and recrea- 
tional and community facilities. 

Now under construction is the district’s first build- 
ing, the Club Southwest, a public restaurant that in- 
cludes a private dining room, conference rooms, a 














CLUB SOUTHWEST FEATURES THIN SHELL ROOF. 






display gallery, swimming pool, patios, and private 
club facilities. The building, designed by the Voard 
of Associated Architects and Planners, made up of 
Felix Candela, Richard Colley, S. B. Zisman, ©’Neil 
Ford, and A. B. Swank, Jr., is of hyperbolic ps rabo- 
loid construction (see May ’55 CE, “Thin Shell “oofs 
for Large Buildings,” by Felix Candela). GSC, as 
part of its research program on construction oi more 
economical industrial buildings, has developed « new 
forming system for these concrete shell un srella 
structures. 

Powell & Powell, Dallas, are consulting eng neers 


EE ene eer Neane eee ae See : 7 
Company on the:over-all Development; E. H. Pierson, of ‘Yo 
OM iy oR te een Texas Traffic Bureau, Dallas, is railroads consw ‘tant; 





W. H. Nichols & Co., Inc., Dallas, and Neil Draxe, of 
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HOW TO USE HALLOWELL STORAGE WALLS 
IN MAKING ECONOMICAL STORAGE SPACE 


STACK THEM AGAINST WALLS 
-AS HIGH AS YOU WANT 
-AS LONG AS YOU WANT 




































































SINGLE ROW 














OR BACK TO BACK 
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WORK ZREAS TO STORE BOOKS, TOOLS, PARTS, ETG.. 


a Prime-Gold-Rotted Steel ~Att Wetded-ond Finistred 


eT co 
HMALLOWELL SHOP EQUIPMENT DIVISION 
TE iho 


“STANDARD PRESSED STEEL CO. 





“JENKINTOWN PENNSYLVANIA 


BENCHES (CABINET, WORK, UNIT) * STOOLS AND CHAIRS * SHOP DESKS * TOOL 
STANDS AND CABINETS « DRAWERS, DRAWER TIERS ¢ STEEL CARTS * SHELVING 
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LUZERNE 


HARD RUBBER 


PUMP 


WITH 
IMPROVED SEAL 


Will*Solve Your Corrosion Problems 


ALMANOX® PORCELAIN 


BRONZE RING 


LT til 
di 


. 
Gs 
Upatccsey 





QCOUAMLLL LOL OLE OOTY. 


DIN 


How This Improved Seal Works 
New mechanical seal on all Luzerne Pumps 
is made by using a revolving carbon ring 
against a stationary almanox® porcelain 
ring. This permits a rubber covering on the 
metal shaft and eliminates usual packing 
troubles due to friction and leaking of con- 


ventional packing. 
® Frenchtown Porcelain Co. Trade Mark 


OTHER FEATURES 
® Complete resistance to wide range of 
corrosives 
®@ Available in heat resistant Buna-N syn- 
thetic rubber compounds for tempera- 
tures up to 225° F. 


SPECIFICATIONS 

Style A — Open impeller pump — 140 
gallons per minute at 90 foot head 
maximum. 

Style B — Open or closed impeller pump 
— 115 gallons per minute at 68 foot 
head maximum. 4 
2” — Suction 1,” — Discharge 


Write for complete information or contact 
our sales representative nearest you. 


4 <— 2 


The LUZERNE RUBBER CO. 


500 Muirhead Avenue Trenton, N. J. 
— Sales Representatives — 
ALBERT J. COX CO. R. C. FOLTZ CO. 
Chicago, Ill. Houston, Tex. 
t. A. RUBBER & ASBESTOS WORKS 
los Angeles, Calif. 





Drake, Startzman, Sheahan & Barclay, New York 
City, are distribution and materials handling con- 
sultants; and Lloyd Braff, Los Angeles, is traffic 
consultant on the project. 


Studs and Walers Eliminated 
With Use of Plywood Forms 


A 50 to 60 percent reduction in labor costs has been 
recorded with use of a concrete form method that 
utilizes 14-in. exterior fir plywood panels pre-drilled 
and pre-fitted with rust resistant fastener hardware. 
The method, which eliminates studs and walers, is 


RIGHT, FASTEN- 
ING METHOD. BE- 
LOW, PANELS 
USED FOR COL- 
UMN FORMING. 


POURED CONCRETE MAKES FORMS SELF-ALIGNIN 


applicable for industrial and commercial formi®: 
well as for bridges, reservoirs and culverts. 
Panels are fitted with anchor nuts and edge r 
for form tie insert. The anchor nut is counter-: 
into the plywood, so that no hardware protrudes 
fore the panels are assembled. Steel clamps, us 
place of walers, hold the panels together. They 
attached quickly to the plywood at the job s: 
means of a cap bolt that screws into the ancho: 
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BRUNER 
INDUSTRIAL WATER SOFTENERS 
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WATER SOFTENERS & FILTERS 








FAMOUS-BARR BUILDING A in Northland Shopping Center, at Jennings, near St. Louis, Mo. 
Consulting Engineers: Ferris & Hamig, St. Louis, Mo. 

Architect: Russell, Muligardt, Schwarz & Van Hoefen, St. Louis, Mo. 

Consultants: Marx, Flint & Schonne, Chicago, III. 

Plumbing Contractor: Thomas J. Sheehan Co., St. Louis, Mo. 


ARE FREQUENTLY 





COMMUNITY HOSPITAL, Indianapolis, Ind. 

Engineer: J. M. Rotz Engineering Co., Indianapolis, Ind. 
Architect: Daggett, Naegele, Daggett, Inc., Indianapolis, Ind. 
Plumbing Jobber: Crane Co., Indianapolis, Ind. 


B Y LEA D | N G t N G | N t E RS Plumbing Contractor: Freyn Bros., Indianapolis, Ind. 





FOR IMPORTANT Engineer & Contractor: Silas’ Mason Co, Amarillo, Tex. 


INSTALLATIONS! 


Bruner Industrial Water Softeners are meeting the needs of 
these important installations and in many other public and 
private buildings in all 48 states and seven foreign countries. 
They range from small laundries, schools, motels and resorts to 
huge hospitals, hotels, factories and atomic energy plants. 
Bruner is proud of its customer service — famous for product 
performance. 







Automatic 
Industrial Type 
Water Softener 










Bruner softeners, filters and other water conditioning 
components are available from stock in many types and sizes. 
Custom installations are fabricated to exact specifications. 
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NEW AIR FILTER CLEANS ITSELF 


“pulse-type” action keeps 
Automaze clean as new 


Exclusive “pulse-type” action 
is the secret of the new Auto- 
maze air filter. While each 
panel in the revolving curtain 
is submerged in the cleaning 
tank at the bottom, it is agi- 
tated vigorously 6 or more 
times by a compressed air 
drive. This cleans each panel 
thoroughly as well as com- 
pletely renewing the adhesive. 
Result: Automaze stays clean 
as new! 

New Automaze goes 3 to 6 
months without attention —a 
big improvement over station- 
ary filters that may need clean- 
ing once a month. Even after 
6 months, all you need do is 
remove the sludge. A special 
reservoir cover makes this a 
quick, simple operation. 

FREE BOOKLET: Send for free 
booklet for full details on the 
new Automaze. Write: 


AIR-MAZE CORPORATION 


25000 Miles Road 
Cleveland 28, Ohio 








Yes, Chicago’s newest major hotel 
is being completely renovated. 
During the next several months, 
more than $350,000.00 will be spent 
here for your added comfort and 
convenience. Plans include redec- 
orating, refurnishing. air-condi- 
tioning and television. 


Special Family and 
Group rates 


Just off Michigan Boulevard 


Aid Remember a « 


the heart of Chicago! 


Harrison 


DRIVE-IN hotel 1S NOW BEING 
ULTRA- MODERNIZED ; 














“Hon 





NO PARKING WORRIES even in 
GARAGE IN DIRECT CONNECTION. 
Drive right into Lobby! 



















Inner and outer walls may be constructed sep. 
arately or simultaneously. As the concrete sets up, 
bottom panels may be detached and used to build the 
wall to the desired height. Panels also may be re. 
moved at any height for easier pouring access or for 
inspection during construction. 

The process is especially suitable for stepped-up 
footings, pilasters, columns, and beams. Panels and 
steel clamps may be used either horizontally or ver. 
tically. Clamps are provided with a grooved slot for 
holding ties, which have a safe load of 5000 psi, 
Clamps and ties can be located so that fluid pressure 
of the poured concrete makes the forms self aligning 
and rigid without use of walers or studs. 

This type of construction is being used on the 
South Bend Memorial Hospital, South Bend, Ind., 
although for this job the plywood and hardware 
were purchased separately and fabricated on the site. 

The pre-fitted panels and hardware are products of 
FormCo., Inc., of Rockford, Ill. 











































Activities in State CE Associations 


Reports from state consulting engineers associa- 
tions indicate that there is increased interest on the 
part of engineers in private practice to work for and 
support such groups. 

The Consulting Engineers Association of Wash- 
ington has adopted a constitution and by-laws and 
elected officers to serve until July 1957, at which time 
the annual meeting and election of officers will be 
held. Present officers are: W. O. Stevens, W. 0. 
Stevens & Co., chairman of the board; C. M. Barr, 
Marshall Barr & Associates, secretary; William 
Enkeboll, Dames & Moore, treasurer; and directors 
Lloyd F. Christofferson, Bouillon & Griffith; Allen 
E. Hill, Hill & Ingman; H. W. Kramer, Carey & Kra- 
mer; and Horace J. Whitacre, Horace J. Whitacre & 
Associates. 

At the February meeting of the North Dakota 
Association of Consulting Engineers four areas were 
listed in which the group has made definite progress 
since its founding last June: 

{Free engineering by certain manufacturers has 
been curtailed. 

{ A realistic and workable fee schedule has been 
drawn up for ratification. 

{ Professional conduct and tone of engineers and 
engineering have improved for engineer and public. 
{ Participation in civic and municipal affairs is Deing 
accelerated with positive results in public relations. 

The Consulting Engineers Association of Oregon 
feel that improved ‘public relations are so important 
that they have engaged a public relations counsel. 
The counsel presented a preliminary report «° the 
January meeting and is preparing a program ‘0 be 
followed by the Association for discussion in March. 
The Association ratified its by-laws and voted t» join 
Consulting Engineers Council at the meeting. Pro 
gram included a panel discussion during which eng! 
neers in various fields of engineering explainec the 
scope of each field and its individual problems 
At the annual meeting of the Consulting Eng: :eers 
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\ Exclusive with Stran-Steel Buildings— 


STRAN-SATIN METAL WALL 


For new beauty in all-steel construction 


There’s no question about the versatility of Stran-Steel buildings 
for manufacturing, warehousing, or as a retail or service center. The 
unobstructed interior space of this new building line makes it a nat- 
ural for the most efficient arrangement of equipment and machinery. 


Now rugged Stran-Steel buildings are clad with a look of luxury. 
With new Stran-Satin metal wall you get an attractive rib design 
and a soft pleasing luster. A wall that is strong and durable; assem- 
bled with panels that are longer, wider and easier to erect. In com- 
bination with other materials— brick, stone, wood, glass or Stranlite 
plastic panels— Stran-Satin metal wall provides a limitless variation 
of exterior decor, giving your clients all the features of low cost, all- 
steel construction, plus the eye appeal of more expensive materials. 


America’s newest and finest steel buildings can be site-styled, too. 
They are available in clear-span widths of 32, 40, 50, 60, 70 and 80 
ft. and multiples thereof. Next time, specify Stran-Steel buildings. 


Your clients can finance these buildings. Up to $25,000 is available 
through the Stran-Steel Purchase Plan. As little as 25% initial 
investment, up to 5 years to pay. For more information call the 
local Stran-Steel dealer. 



































STRAN-STEEL CORPORATION 
Detroit 29, Michigan «¢ A Unit of 


NATIONAL STEEL valig CORPORATION 


Here's w! cre to obtain more information: 
— “, Ga., 206 Volunteer Bid. Minneapolis 4, Minn., 708 S. 10th St. 





, 5, I, 205 W. Wacker D. New York 17, New York, 405 Lexington Ave. 
Cleve d 16, Ohio, 20950 Souter Ridge Rd. Kansas City, Mo., 6 East 11th St. 
; etroit 29, Mich., Tecumseh Rd. Son Francisco 3, Calif., 703 Market St. 
Houston 5, Texas, 2444 Times Blvd. Washington 6, D. C., 1025 Connecticut Ave. N. W. 
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paw Corporation, Detroit 29, Michigan 
| C7 Please send me the Industrial Buildings Catalog. 
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HOW TO CUT COSTS: 


== install new Ufapornan 













for handling 





CASTINGS, SPIRAL 
METAL TURNINGS, 
— _ FORGINGS, HEAVY 
10 ft. - : PARTS, STAMPINGS, 
’ HOT PARTS— 









<7 SIMPLER—HAS FEWER 
- PARTS THAN ANY OTHER 
PAN-TYPE CONVEYOR. HEAVY-DUTY DESIGNS. 


Looking for a ragged conveyor to cut your costs in handling heavy 
materials and parts—or parts to and from heat treating operations? 
P.an-Link may be your answer! Amazingly simple design eliminates ordi- 
nary chains—withstands grueling service. Many advantages. 


INVESTIGATE! WRITE FOR NEW PAN-LINK BULLETIN CE-37 


Gf ayorsecere CONVEYORS, INC. 


DIVIS!ton HAPMAN-DUTTON COMPANY 
: SS ——..~ .. 


Fes ce aseesiarcerceae 
In British Commonweolth & Europe Y Fisher ond Ludlow itd. Birminghom 


























Handiest Locations 
in PITTSBURGH 


Hotel Pj ttsb urgh ee 
PITTSBURGH PA 


Diamond Street below Grant 
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N Right in the heart of Lr 
N the Golden Triangle— Hotel Pittsburgher 
\ 400 outside rooms with bath. Large-screen television 
N and radio at no extra charge in every room. Air con- 
N ditioning. Finest dining room. AT7lantic 1-6970 

SX Hotel Pittsburgher MOTEL 


Opposite Greater Pittsburgh Airport on Airport Park- 
way west. 56 air-conditioned rooms with large-screen 
television at no extra charge. Tile bath. Private phone, 
Restaurant facilities. Courtesy , r) 
ear to and from airport. if 7 

AMherst 4-5152 


ZL 
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JOSEPH F. DUDDY, GEN. MOR. 
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Association of California, Ralph M. Wescott, Los An- 
geles, was re-elected president; Mark Falk, San 
Francisco, vice president; Edward Lowe, Fresno, 
secretary-treasurer; and Pecos H. Calahan was re- 
appointed executive secretary. 

In the President’s Annual Report, Wescott pointed 
out that CEAC has prepared a brochure to explain 
to the public, industry, and the Government the func- 
tions of the consulting engineer. It is expected to be 
a forerunner of other similar publications on such 
subjects as fees and negotiations with engineers, 
covering the question of competitive bidding. 

His report also summarized activities to date on 
the problem of competitive bidding, stating that nu- 
merous instances of procurement practices which 
call for outright price bidding, as well as many in- 
stances which imply this situation, were brought to 
the attention of the Association in 1956. In a great 
majority of the cases the group was successful in 
altering the approach taken by the procurement peo- 
ple to the use of negotiation as a basis for award of 
contracts. Results with the Federal Government 
were not so successful, and the Association feels that 
only through the unified voice provided by the Cor- 
sulting Engineers Council will the Government be 
brought around to the consultant’s point of view. 

In recommending that a committee be appointed 
to prepare a manual of practice relative to competi- 
tive bidding, Westcott said — 

“The problem is somewhat complicated by the fact 
that our membership is not fully aware or in com- 
plete agreement as to just what constitutes competi- 
tive bidding or how to handle each individual prob- 
lem as it arises. There are many requests for pro- 
posals issued which imply that price will not be a 
prime consideration in the award, but nevertheless 
request that prices be submitted. These may be de- 
fined as the gray cases and unless we have a clear 
agreement within our own membership that the sub- 
mittal of prices which can be used as a comparative 
basis for selection is avoided, we are going to find 
that we are actually in a price competitive situation.” 


Compressed Air Opens 
Frozen Shipping Channels 


A system that may find use in keeping open the St. 
Lawrence Seaway and other strategic inland water- 
ways during the winter is being tested at the Slave 
Falls Dam, part of the hydroelectric system for Win- 
nepeg, Canada. An Atlas Copco Model AA 32 aif 
compressor is being used to pump air through a 1- 
in. pipe running across the 1200-ft dam about 14 ft 
below the surface. Air bubbles released from the 
pipe at approximately 50-ft intervals rise, bringing 
with them warmer water from the pool bottom. This 
water melts the surface ice. At one time a string o 
carbon arc elements had been used to keep the Falls 
ice-free, but high costs and difficulties encoun 'e 
in operation limited the system's value. 

Effectiveness of compressed air for keeping ope 
shipping channels has been demonstrated on s« eral 


CONSULTING ENG! \ EER 











* 
ee, 
em, 
mi 


En ss 


An. at the Central Maine Power Company’s Bar Mills Station 


San 


“ Two Leffel Turbines Help Boost 


ite 


ain 





Power Output By 150% 





ne- 





be 
uch 
ers, 






































12-DRAIN VALYZ 


pti- 





act 


oti- 





de- 























1957 








MAX- FLOOD TW.EL- 150.0 












TW. EL,/45.4 @ 50000 GF.S- 








Tw. EL. 135.0 @ 


16000 CFS. 












Tw. £L /28E5 @ 3000 cFr-S. 
Tw-£L-/e7o €& loco ¢.FS. 












Ei -J23-0 



















An increase in annual output from 8,500,000 KW hours to 
21,000,000 KW hours is expected by the Central Maine 
Power Company as a result of the recently completed re- 
building of their Bar Mills Hydroelectric Station. Two Leffel 
turbines—replacing four smaller turbines installed in 1919 
—play a major role in the Bar Mills redevelopment. 

Each of the turbines is rated to develop 3,000 HP at 120 
RPM under a twenty foot net effective head. The turbines, 
of the fixed-blade propeller type, are installed in concrete 
spiral casings and mounted on curved concrete elbow draft 
tubes. 

The top view at the left shows the completed power plant 
and dam; the bottom view shows the installation of the tur- 
bine stay ring and pit liner in the concrete spiral casing. 

Here and throughout the world, Leffel turbines are eco- 
nomically and efficiently harnessing water power. Before you 
plan any future turbine installation, get the facts on efficient, 
reliable Leffel turbines tailored to meet all your hydro- 
electric power requirements, Write today for cemplete in- 
formation, 


1099E 



















DO YOU HAVE A FRIEND 


Who Is Qualified to Receive CONSULTING ENGINEER? 


If you have a friend — or know someone in your own organiza- 
tion — qualified to receive CONSULTING ENGINEER free — 


but not now receiving it, send us his name. 


QUALIFICATIONS ARE: 


1. He must be with a consulting engineering firm engaged 
in private practice. 


2. He must be a registered engineer. 


3. His duties must include specification or purchase, or in- 
fluence upon specification or purchase, of equipment and 
materials, 


FILL IN FRIEND'S NAME AND MAIL ... . 





ConsuLTING ENGINEER, 227 Wayne St., St. Joseph, Mich. 











In- Transit Weighing 
by MERRICK! 


WEIGHTOMETER* 





World renowned contin- 
uous automatic conveyor 
scale. Automatically 
weighs and totalizes the 
flow of material passing 
over a belt conveyor. 
Adaptable to an existing 
conveyor — easy to in- 
stall—simple to maintain 
—suitable for control of 
auxiliary equipment — 
high weighing accuracy. 





*Reg. U. &. Pat. Off. Bulletin 375 on request 








MERRICK SCALE MFG. CO. 


NEW JERSEY 


PASSAIC 











projects in Sweden. The 2940-ft ferry route linking 
Adelso and Munso on Lake Malaren in central 
Sweden boasts a permanent compressed air system. 
Before its installation, ferry operators spent about 
$1000 annually sawing ice out of the boats’ paths. 
Original cost of the air system was about $1600 and 
yearly operating costs are low. Ice along the edges 
of the channel, which is 32-ft wide, measures up to 
20 inches in thickness at times, but with use of com- 
pressed air the channel path itself never freezes. 

The system also is being used successfully on a 500- 
ft ferry channel at Ulvsundets in the Stockholm 
Archipelago and in a shipyard near Stockholm, as 
well as at the Kastets saw mill pond near Gavle in 
central Sweden. Work is under way on a compressed 
air system designed to keep open a 60-mile channel 
between Vasteras and Sodertalje on the Lake Mala- 
ren route to the Baltic Sea. 

The first link in this route was established last 
winter when a test plant was placed in operation at 
Fullero, in Vasteras’ outer port district. A plastic 
hose about 1000-ft long was run out from shore 
along the unfrozen bottom of the lake. The half of 
the hose stretching furthest from shore was perfor- 
ated with tiny holes through which compressed air 
could escape to the surface. The first 325 ft of this 
portion of the hose was perforated at 33-ft intervals. 
The 165-ft length at the terminal end was perforated 
every 16 ft. Within two weeks after the Fullero pilot 
plant was placed in operation, a channel about 65-ft 
wide had been melted through ice two-feet thick. 

Current plans call for establishment of seven other 
compressor stations along the 60-mile waterway at 
a total capital investment of approximately $385,000. 










Kingston-Rhinecliff Bridge 
Opens to Traffic 


The $19 million Hudson River Kingston-Rhine- 
cliff Bridge, under construction since 1954, was of- 
ficially opened in February. Its approach roads con- 
nect with Route 9G on the east and with Route 32 
on the west. 

The steel bridge, 114 miles between abutments, has 
twin-deck continuous truss units of 500-800-500-ft 
spans centered over two navigable channels. These 
channel units are separated by a central continuous 
unit of 500-500-ft spans. Each channel unit is flanked 
on the shore side with one 300-ft single truss span 
plus approach girder spans. Truss spans are sup 
ported on eight reinforced concrete river piers vary- 
ing in height from 129 to 194 ft above the water. The 
36-ft roadway rises on a 5200-ft vertical curve to an 
elevation 253 ft above the water at midspan. 

Dr. D. B. Steinman, Consulting Engineer, New 
York City, designed the bridge and approach roads, 
and supervised the construction, with W. E. Joyce a 
project engineer; R. M. Boynton, engineer for sub- 
structure; C. H. Gronquist, engineer for superstruc 
ture; and M. O. Elkow, resident engineer oi com 
struction. The bridge is owned and operated as a 
toll bridge by the New York State Bridge Authority. 
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Magnetic only type ETI circuit breakers are available in F, J, K, KL, L and M frames (3 to 


MOLDED CASE CIRCUIT BREAKERS 


800 amperes continuous ratings), 2 or 3 pole, 600 v a-c, 250 v d-c. 


Selective Short Circuit Protection 
for Motors and Resistance Welders 


External instantaneous trip adjustment. 





In motor control and resistance welding 
applications, adjustment of protective 
devices to a required setting is impor- 
tant. One of the many features of the 
ETI circuit breaker is its convenient ex- 
ternally adjustable magnetic trip device. 
When it is required to adjust the trip to 
a finer degree, adjustment is made from 
the front of the breaker without inter- 
tupting service or encountering live 
conductors. The range of instantaneous 


Molded Case Creat Crastars...added value at-no extra cost 


I-T-E CIRCUIT BREAKER COMPANY Small Air Circuit Breaker Division 


19th & Hamilton Sts., Philadelphia 30, Pa. 


MARCH 1957 


trip adjustment means greater protec- 
tion for motors and resistance welders. 
When a short circuit occurs, all poles 
open simultaneously. And enclosed ter- 
minals protect personnel, yet permit 
easy cable connections. All these extra 
values in I-T-E Molded Case Circuit 
Breakers are yours at no extra cost. 
Send for complete information or 
contact your nearest I-T-E authorized 
distributor. 








Typical resistance welder application of 
magnetic only type ETI circuit breakers 
in an individual enclosure. 











































Typical motor control application of 
magnetic only type ETI circuit breakers. 







Engineering 


The American Institute of Con- 
sulting Engineers has elected Ed- 
ward H. Anson, senior vice president 
and director of Gibbs & Hill, as presi- 
dent. Members of the governing 
council are: E. Sherman Chase, Met- 
calf & Eddy; Dean G. Edwards, Ed- 
wards, Kelcey and Beck; and Emil 
H. Praeger, Praeger & Kavanagh. 


architecture firm. 


The new consulting engineering 
firm of O’Reilly, Livingston & Asso- 
ciates has been formed at Seattle, 
Wash., as an affiliate of the naval 


architecture firm of Philip F. Spauld- 
ing & Associates. Hugh P. O'Reilly 
heads the firm, with Hart Livingston 
as principal associate. Other mem- 
bers of the firm are Phil Spaulding 
and Larry Glosten, who continue as 
partners with Livingston in the naval 


Nominee for president of the 
American Institute of Electrical En- 
gineers for the 1957-58 year is Wal- 
ter J. Barrett, of New Jersey Bell 
Telephone Co. L. F. Hickernell, Ana- 
conda Wire & Cable Co., is treasurer 




















EXTRA YEARS 


OF MORE DEPENDABLE POWER 
and at less cost per pound of steam 


TODD BURNERS 


GAS OR OIL 











PRODUCTS DIVISION 


TODD SHIPYARDS CORPORATION 


HEADQUARTERS: 
Columbia & Halleck Streets, Brooklyn 31, N. Y. 


PLANT: 


Green's Bayou, Houston 15, Texas 



















nominee. Vice presidents nominated 
are Benjamin R. Teare, Jr., Carnegie 
Institute of Technology; Robert W. 
Oetinger, Duke Power Co.; Albert 
G. Johnson, Omaha Public Power 
District; Orien A. Gustafson, Gen- 
eral Electric Co.; and Gordon F. 
Tracy, University of Toronto. On the 
slate as directors are Edwin W. Mor- 
ris, Westinghouse Electric Co.; Wil- 
liam Russell Clark, Leeds & North- 
rup & Co.; and J. C. Strasbourger, 
Cleveland Electric Illuminating Co. 
















Rader & Associates, Miami, Fla. 
have opened a new office in the city 
of Panama. To be headed by Chester 
L. Lucas, the office will serve clients 
in the Latin American countries and 
the Caribbean area, as well as the 
Canal Zone. Eddie Karl-Gustav Bor- 
jesson has been appointed by Rader 
as resident manager of the Asuncion, 
Paraguay, water supply, treatment, 
and distribution system project un- 
der construction. 













Century Engineers, Inc., Burbank, 
Calif., announces appointment of 
George E. Carius as senior staff en- 
gineer. Carius previousy headed his 
own engineering firm in Milwaukee. 


















Three associates have been ad- 
mitted to partnership in the firm of 
Rummel, Klepper & Kahl, Baltimore, 
Md.: August W. Noack, Jr.. Emil 
Kordish, and Burton N. Cox, Jr. 













At The Fluor Corporation, Ltd, 
Los Angeles, Calif., J. L. Tathwell, 
formerly chief project engineer, and 
F. G. Crawford, formerly manager 
of project coordination, have been 
promoted to the newly created po- 
sition of Manager of Projects. 

















Frank Sparks has joined the con- 
sulting firm of C. L. Shultz, special- 
ists in the field of instrumentation 
and automation consulting. 

























New officers of the New York As T 
sociation of Consulting Engineers P 
are: president, Peter J. Reidy, Purdy ef 
& Henderson Associates, Inc.; vice cg 
president, John O’Keefe, Levy & A 
O’Keefe; vice president, Matthew Q 
Hiller; secretary, Samuel A. Boge? in 
Bogen & Alston; and treasurer, J. P. m 
Hennessy, Jr., Syska & Hennessy, In¢ of 

Robert S. Quig has been appoint . 


ed manager of the Rate Departmet! 
of Ebasco Services, Inc. He will have 
supervision of consulting services 
the department renders to elect 
gas, and other utilities. He succé 
L. R. Lefferson, who retired. 








Lincoln Bouillon, senior partne’ 
of the Seattle, Wash., consulting fi™ 
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I9 YEARS OF 
TROUBLE-FREE 
SERVICE 


First “fice Dry-Ex® 
Chillers still in 
operation in famous 
Indiana department 
store 


Operating with full capacity and 
efficiency since 1937, eight Acme 
Dry-Ex Chillers in the Wolf & 
Dessauer department store, Ft. 
Wayne, Indiana have never re- 
quired any maintenance other 
than routine cleaning. As a result, 
in almost 20 years of operation, 
this busy store has never lost a 
| day’s air conditioning through in- 
‘They've never given us a bit of trouble,’’ states Mr. R. E. Noll (left), Store Superintendent. terruption of service by these 
With him is Mr. J. L. Quisenberry, Head of Maintenance for Wolf & Dessauer,. who was with Acme units. 
the store when the eight Dry-Ex units were installed in 1937. The system, including eight 50 hp 


condensing units and 15 remote air handling units, air conditions the main building’s seven 
floors. The system was installed by Hipskind Heating and Plumbing Company of Ft. Wayne. 





MODERN DRY-EX CHILLERS do all kinds of air condi- 100-TON DRY-EX AND ACME FREON CONDENSER 

tioning, refrigeration and industrial, direct-cooling jobs. are major components of this Cincinnati, Ohio air condi- 

This oe Fm air conditions the Anderson Loan Associa- tioning installation in Western & Southern Life Insurance 

tion building at Anderson, Ind. The 50-ton system also Company's modern office building. Two Acme Flow- 

utilizes an Acme evaporative condenser. Mizer® cooling towers allow constant re-use of condenser 
water. 


Se 2 @eeeeeeeeeoeonoonooeononoonoone2s 


The modern Dry-Ex combines the dependability of Acme’s thru-tube : 
‘onstruction, proven in 19 years of broad field experience, with the added ‘ 
efliciency of an exclusive star-insert tubing. You receive more chilling ; To Get Your Copy 
Capacity per dollar of investment than ever before. : of Acme’s data- 
Acme custom builds Dry-Ex Chillers, utilizing standardized parts, to meet : packed Dry-Ex 
exactly the conditions of virtually any water chilling or other liquid cool- ’ catalog, just send 
nf application. Capacities from 5 to 400 tons are available in single or ; us this coupon 

‘ 

¢ 

‘ 

‘ 


multi-circuit units. Two model series, one with stat-insert tubing and the 
attached to your 


letterhead 


other with plain tubing, are available. A wide range of baffle and head 
- combinations make it possible to achieve ideal, controlled liquid 
Cities. 


eee ee 
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Aco \NDUSTRIES INC., Jackson, Michigan 


‘I CONDITIONING a ‘ j= = 
*EFRIGERATION ‘ ———_ 


Ory-Ex at Packaged Packaged Evaporative Condensers 
Liquid Chillers Receivers Exchangers Condensers Chillers Heat Pumps & Cooling Towers Room Conditioners 


Manufacturers of Quality Air Conditioning and Refrigeration Equipment since 1919 
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© The RIGHT Answer 
, to Your BULK 
' STORAGE Needs: 


MARIETTA 


CONCRETE 
SILOS 




























| eee 


Whatever materials you handle . . . 


powder form to 16” lumps... you can 
realize a big savings in time, labor 
and money with a MARIETTA storage 
system designed to your operation. 


Marietta silos are economically 
erected in any desired capacity . 
any number of units. Interlocking 
concrete stave construction provides 
safe, dry storage . . . resists wind, 
shock or fire . . . requires a minimum 
of maintenance. 

Conveyors, feeders, discharge sys- 
tems or other auxiliary equipment 
for your particular material han- 
dling requirements can be mounted 
= the sturdy walls of a Marietta 
silo. 

Depend on Marietta’s 41 years of 
experience to design and erect the 
most efficient storage system for 
your need under one cost-saving 
contract. No delays due to critical 
material shortages with a Marietta 
installation . . . erection is quickly 
and efficiently handled by factory 
trained personnel. 


Write for Marietta’s Modern 
Industrial Storage Systems 
Booklet and the right answer 
to your bulk storage problems. 
41 Years Know-How 
in Pre-Cast Concrete 
a 






THE 





leote}, lod: ie a mele) -i_fe)-F- male. | 
Marietta, Ohio 


BRANCH OFFICES: Baltimore 21, Md., Char- 
lotte 6, N.C., Nashville, Tenn., Jamestown, N.Y, 
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of Bouillon and Griffith, is celebrat- 
ing his 25th year as a consultant. The 
partnership was organized in 1946. 


Malcolm T. McCants has opened 
consulting engineering offices in the 
Texas National Bank Building, 
Houston, Texas. The office will spe- 
cialize in petroleum and petrochem- 
ical industry consulting. McCants 
was formerly plant manager for the 
Great Northern Oil Company, of St. 
Paul, Minn. 


Burgwin & Martin, Consulting En- 
gineers, Topeka, Kan., announce as- 
sociation with the firm as chief of the 
structural and bridge design section, 
Carlos D. Bullock, formerly regional 
structural engineer for the Portland 
Cement Association, in Kansas City. 


G. C. McKinney, Civil Engineer, 
with principal offices in San Jose, 
Calif., has established an office for 
the general practice of civil engi- 
neering and surveying in the Fre- 
mont City Offices Building, Mission 
San Jose, Calif. 


Whitman, Requardt and Associ- 
ates, Baltimore, Md., announce that 
Raymond C. Regnier and Henry A. 
Naylor, Jr. have been made partners. 
Roland A. Clark, Charles F. Millard, 
Roger T. Powers, and Nevin S. 
Weiss have been appointed associate 
engineers. 


R. S. Aries & Associates have 
moved their main office to new and 
larger quarters at 41 East 42nd St., 
New York. 


Carl C. Crane, Inc., Consulting 
Engineer, Madison, Wis., announces 
retirement of Einar A. Nordstedt, 
vp and electrical engineer. 


Klein & Saks, Washington, D. C., 
announces appointment of Richard 
L. Davies as executive director. He 
was formerly president of Pennsalt 
International Corp. 


Dr. D. B. Steinman has named a 
three-man group to work with him 
on civil engineering development 
plans at Manhattan College in New 
York. The men are Walter G. Bain, 
vice president of Republic Aviation 
Corp.; Major General Hugh J. Casey, 
assistant to the chairman of the 
Board of Schenley Industries and 
formerly head of the New York City 
Transit Authority; and Emil H. 
Praeger, consulting engineer. The 
four-man committee is part of the 
35-man Council on Engineering Af- 


fairs headed by Charles E. Wilson, 
former president of General Elec- 
tric Co. Chief goal is establishment 
of a new engineering center on the 
Riverdale, N.Y., campus. 


At the annual meeting of the Con- 
sulting Engineers Association of 
California, Ralph M. Westcott, Me- 
chanical Engineer, Los Angeles, was 
re-elected president; Mark Falk, 
Structural Engineer, San Francisco, 
was re-elected vice president; Ed- 
ward Lowe, Electrical Engineer, 
Fresno, was appointed secretary- 
treasurer; and Pecos H. Calahan, 
San Francisco, was re-appointed ex- 
ecutive secretary. 


Albert C. Wood Associates, Ine, 
announce election of K. O. Miller as 
vice president. Robert E. Derby 
continues as president. 


Kaiser Engineers Division of 
Henry J. Kaiser Co. has appointed 
J. Frank Frain, of Oakland, Calif, 
principal engineer. For the past ten 
years, Frain has been a consulting 
engineer in Latin America. 


James M. Fox, Consulting Struc- 
tural Engineer, has moved into new 
offices at 8060 Telegraph Rd., Rivera, 
California. 


William N. Pauley has been made 
a partner in the firm of H. E. Bovay, 
Jr., Consulting Engineers, Houston, 
Texas. Pauley has been in charge of 
the Spokane, Wash., office since it 
was opened in 1954, and will continue 
in that capacity with additional re- 
sponsibilities as a partner. 


D. E. Britt, Jr. and Maurice P. 
Beeman, of D. E. Britt Associates, Ft. 
Lauderdale, Fla. and Jerome £. 
Curley and Robert P. Jaffer, of J. E. 
Curley & Associates, Miami, have 
formed a new firm under the name of 
Britt-Curley Associates. Offices are 
at 3621B Henderson Blvd., Tampa. 


Dr. C. G. Duncombe has become 
affiliated with The Hinchman Cor- 
poration as consulting engineer and 
member of the board of directors. 
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Note to consulting engineers: 


Many companies planning a new power plant, or the remodeling 
of a present one, consult an engineering firm on its design and 
construction. When you have such a project, our Engineering 
Department will be glad to assist you in your fuel cost survey with 
any coal information you may require. In most cases, for the rea- 
sons listed below, the use of coal results in substantial savings in 
increased efficiency and fuel economy through the years. 


facts you should know about coal 


In most industrial areas, bituminous coal is the lowest-cost fuel 
available ¢ Up-to-date coal burning equipment can give you 
10% to 40% more steam per dollar © Automatic coal and 
ash handling systems can cut your labor cost to a minimum. 
Coal is the safest fuel to store and use * No smoke or dust 
Problems when coal is burned with modern equipment ¢ Be- 
tween America’s vast coal reserves and mechanized coal 
Production methods, you can count on coal being plentiful 
and its price remaining stable. 


Burning coal the 

modern way ups 
steam capacity 
and quality at 

Funk Bros. Seed Co. 


As Funk Bros. Seed Co., Bloomington, III., increas- 
ed the capacity of its soybean extraction plant 50%, 
the firm’s old steam plant proved inadequate. Not 
only was it unable to produce enough steam, but 
steam quality was not suitable for best processing 
conditions. To remedy this situation, the company 
installed a new 26,000 Ibs./hr. boiler, automatic 
controls, automatic coal and ash handling system 
and related equipment. 

Today the steam plant at Funk Bros. requires only 
one man per shift, holding one of the most attrac- 
tive operating jobs in the plant. Evaporation rates 
are in excess of 9 lbs. of steam per lb. of coal and 
there is adequate high quality steam for further 
expansion requirements. Also cleaner plant condi- 
tions resulting from this modernization have greatly 
improved community relations. 


For further information or additional case his- 
tories showing how other plants have saved money 
burning coal, write to the address below. 


BITUMINOUS COAL INSTITUTE 
Southern Building e Washington 5, D.C. 








New Projects Reported 


By Consulting Engineers — 


ALABAMA 


Morris, Boehmig & Tindel, Inc., Atlan- 
ta, Ga. 

Federal Reserve Bank, Birmingham, 
Ala., structural steel frame, welded 
connections. $1,700,000. Client, Toombs, 
Amisano & Wells, Arch., Atlanta, Ga. 


John J. Harte Co., Atlanta, Ga. 
Barge terminal and facilities, Florence. 
$500,000. Client, Alabama State Docks. 


Day & Zimmermann, Inc., Philadelphia. 
Aluminum reduction plant, Listerhill. 
$70,000,000. Client, Reynolds Metals Co. 


CALIFORNIA 


Golden, Bryant & Jehle, El Centro, 
Calif. 

Sewage treatment plant (design popu- 
lation, 25,000). $600,000. Client, City of 
El Centro, Calif. 


Sewage plant enlargement. $100,000. 


Client, City of Imperial, Calif. 


241-unit Capehart housing project. $4,- 
000,000. Client, Paderewski, Mitchell & 
Dean, Architects. 


50-unit Federal housing project. $500,- 
000. Client, Housing Authority of Ca- 
lexico, Calif. 


Ocean Street bridge. $82,000. Client, 
City of Santa Cruz. 


Elementary school, Enterprise. Struc- 
tural. Client, Gravlee & Kantz, Arch. 


M. A. Nishkian & Co., Long Beach, 
Calif. 

Central heating and refrigeration plant. 
Los Angeles Civic Center, Los Angeles, 
Calif. 160,000 lbs per hr, 275 psig steam, 
4400 tons centrifugal refrigeration. $4,- 
500,000. Client, County of Los Angeles. 


Natural gas booster compressor plant. 








Neff & Fry 
Bin Being 
Erected for 
Handling 
Silica Sand 


When photographed, 
this Neff & Fry Su- 
per-Concrete Stave 
Bin was being erect- 
ed for the Ottawa Sil- 
ica Co., Ottawa, IIl. 
It is the first of two 


the Strength of Pillars.” 





NEFF & FRY 


28’ x 40’ bins which are now completed and in use. 
Silica sand is supplied principally to glass manufac- 
turers, foundries, and concrete producers. 

Through our experience in building thousands of 
bins, we have mastered the techniques of handling and 
storing virtually all kinds of flowable bulk materials. 
This knowledge is at your service upon request. You 
are invited to communicate with us. 

To understand the special advantages of our unique 
type of construction, ask for our folder, “Bins with 


NOT EXPORTED EXCEPT TO CANADA AND MEXICO. 
THE NEFF & FRY CO. ® 302 Elm St., Camden, Ohio 








SUPER-CONCRETE STAVE 


STORAGE BINS 















20,000 bhp gas engine compressors. 
Needles, Calif. $4,500,000. Client, South- 
ern Counties & Southern California 
Gas Co. 


Davis & Ferguson, Van Nuys, Calif. 

Bowling alley, Lancaster, Calif. 30,000 
sq ft, 24 lanes, cocktail room, dining 
room, coffee shop, site improvements, 
Precast concrete, steel frame, heating 
and air conditioning. Brunswick equip- 
ment. $670,000. Client, Antelope Valley 
Recreational Center, Inc., Palmdale. 


Hospital additions, Van Nuys, Calif. 
28,000 sq ft, reinforced concrete, steel 
frame, brick masonry, surgical suite, 
delivery suite, obstetrical nursing sec- 
tion, surgical nursing section, storage, 
morgue, elevators, air conditioning. 
$600,000. Client, Valley Hospital Cor- 
poration, Van Nuys, Calif. 


Bennett & Bennett, Pasadena, Calif. 
Construction of Physical Sciences, Unit 
No. 2, for advanced studies in physics 
and chemistry and advanced research. 
$1,740,000. Client, University of Cali- 
fornia, Riverside. 


CONNECTICUT 


Fred S. Dubin Associates, Hartford, 
Conn. 

S. J. Putnam office building, Wethers- 
field, Conn. Plumbing, heating, ven- 
tilating, air conditioning. $100,000. 
Client, George Dunkelburger, Arch. 


General Electric Co., Newington, Conn. 
Ventilating, plumbing, heating, air con- 
ditioning. $500,000. Client, Anthony 
Pascone, Architect. 


Barden Manufacturing Co., Danbury, 
Conn. Plumbing, heating, ventilating, 
process piping, air conditioning. $2,- 
400,000. Client, Sherwood, Mills & 
Smith, Architects. 


Niantic Baptist Church, Niantic, Conn. 
Plumbing, heating, ventilating, electri- 
cal. $100,000. Client, Painchaud & Ry- 
der, Architects. 


Acme Shear Co., Bridgeport, Conn. 
New building addition. Plumbing, heat- 
ing, ventilating, electrical. $500,000. 
Complete power survey. $50,000. Client, 
Acme Shear Co. 


Hartford Provision Co. New electrical 
system. New Britain, Conn. $20,000. 
Client, Hartford Provision Co. 


DISTRICT OF COLUMBIA 


Andre Merle Associates, Washington. 
Ramp garage and offices, Georgetown 
area. Modern garage, six stories, (three 
at this time), reinforced concrete con- 
struction. Structural engineers, Otte 
Vogt, P.E. $250,000. Client, Golden Com- 
missary Corp. 


General Engineering Associates, Wash- 

ington, D.C. 

Office building, Washington, D.C. il- 

story office space and 3-story parking 
e basement. Mechanical and elec- 

trical. $2,500,000. Client, Edwin Weihe, 

Architect. 
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- INSIDE FACTS 
on the simplicity, safety and operating advantages 


000 * ® . % 
=Jof the exclusive Ross High Pressure Closure Design 
L 

ley : 

s ¢ Simpler design. © Sudden load fluctuations 

- * Fewer parts to handle. no problem. 

ite, By High pressure seal ® Outer cover cannot corrode 

ii. unaffected by hydrostatic loads. and bind . . . easily removed. 

18- Bf ° Greater safety factor. © Easily opened for inspection. 
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TELL TALE HOLES DISCLOSE ANY MODIFIED BUTTRESS THREAD. 
LEAKAGE PAST HIGH PRESSURE SEAL THIS FACE OF THREAD PARALLEL 
TO FACE OF HEAD. DIFFERENTIAL 
GASKET EXPANSION BETWEEN HEAD AND 
COMPRESSION RING BARREL INTRODUCES NO WEDGING 
ieee OR LIFTING ACTION IN HEAD. 
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NOW FOR ALL 

THE DETAILS, 

request new Bulletin 5.6K1, 

mailed immediately. Write ROSS HEAT EXCHANGER 
Ross Heat Exchanger Division of 
American-Standard, Buffalo 5, 

4 ts fee ON. Y.. In Canada: American- 

g Standard Products (Canada) 
Limited, Toronto 5, Ont. 


. 2. we a ve 


Division of AMEricaAN - Standard 
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‘for feedwater heaters and other high pressure, high temperature exchangers 
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PLANT 
LOCATION 
FACTS 


on transportation 
costs 










New York State has the most 
complete network of rail, water, 
highway and air routes in the 
world. 

At your request we can de- 
termine the cost of assembling 
a given list of raw materials at 
any one or several locations 
within New York State. We 
will prepare cost and schedule 
data for the distribution of fin- 
ished products from such loca- 
tions to principal points of 
destination throughout the 
United States. The analysis can 
include movements by rail, 
water, highway or air or a com- 
bination of these forms of 
transportation. 

Transportation won’t be your 
only problem in deciding on a 
new plant location. You will 
want complete facts on labor, 
markets, water, available sites 
or buildings, power, fuel and 
raw materials. And you will 
want information on these as 
they apply to the successful 
operation of a specific plant. 


























A tailor-made report 





Any or all of the factors impor- 
tant to your analysis will be 
covered in a confidential report 
to you— tailored to your needs. 
It will be prepared by a profes- 
sional and experienced staff to 
cover either New York State 
locations of your choice, or, if 
you wish, sites which we will 
select on the basis of your needs. 













Our booklet, “‘ Industrial Loca- 
tion Services,”’ explains what we 
can do for you. To get your free 
copy, write me at the New York 
State Department of Commerce, 
Room 585,112 State Street, 
Albany 7, New York. 


— rhe 


EDWARD T. DICKINSON 
COMMISSIONER OF COMMERCE 




















Office building, Washington, D.C. 12- 
story. Mechanical and electrical. $1,- 
000,000. Client, Edwin Weihe, Architect. 


FLORIDA 


Parsons, Brinckerhoff, Hall & Macdon- 
ald, New York, N. Y. 

Preliminary designs, specifications, and 
cost estimates for proposed construc- 
tion of new moorings, finger piers and 
shore facilities for two city yacht 
basins. Client, Municipal Yacht Ba- 
sins, St. Petersburg, Fla. 


R. L. Kenan & Associates, Inc., Pensa- 
cola, Fla. 

Sanitary sewer outfall including two 
lift stations. $500,000. Client, City of 
Pensacola, Fla. 


Street paving. $450,000. Client, City of 
Ft. Walton Beach, Fla. 


Water supply well, aerator, and reser- 
voir. $150,000. Client, City of Ft. Walton 
Beach, Fla. 


Sanitary sewage collection system. 
$265,000. Client, Santa Rosa Island Au- 
thority, Pensacola, Fla. 


Sewage treatment plant. $300,000. Cli- 
ent, Apalachicola, Fla. 


U. D. Gosselin, Ocala, Fla. 

Water distribution system. (Prelimi- 
nary studies in association with J. R. 
Moorhead, Engineer, Ocala.) Homosas- 
sa, Fla. $250,000. Client, Citrus County. 


Preliminary work, theatre alteration, 
street widening, Ocala, Fla. $75,000. 
Client, R. H. Todd Co. 


Preparation of specifications and bid 
documents for steel building to be pur- 
chased by City of Ocala, Fla. $70,000. 
Client, City of Ocala. 

Russell Raine & Associates, Winter 
Park, Fla. 

Remodeling of existing 10-story bank 
building and new 10-story addition. 
St. Petersburg, Fla. $1,500,000. (est.) 
Client, First Federal Savings & Loan 
Association, St. Petersburg, Fla. 


Addition to Morton F. Plant Hospital, 
Clearwater, Fla. $1,100,000 (est.) Client, 
West Coast Hospital Association. 


Power plant, Patrick Air Force Base, 
Cocoa, Fla. $800,000 (est.) Client, Corps 
of Engineers and James Gamble Rogers 
II, Architect. 


Murray L. Eisenberg, No. Miami, Fila. 
Enlarging motel with drive-in park- 
ing, new reception hall, and offices, 
TV room, card room. Miami Beach, 
Fla. $100,000. 


Four stores, parking area. $53,000. 


Wolpert-Tilden & Assoc., Orlando, Fla. 
Hilton office building, Ocala, Fla. Elec- 
trical, plumbing, and structural. $250,- 
000. Client, E. Bryan Duncan. 


Office building, Cocoa Beach, Fla. 
Structural design. $125,000. Client, 
John Stetson Assoc. 


Leesburg telephone building, Lees- 





burg, Fla. Structural design only. 
$400,000. Client, Howell Hopson. 


Briley, Wild and Associates, Daytona 
Beach, Fla. 

New sewage treatment plant, 24% mgd, 
sewage pumping stations, interceptor 
sewers, and lateral sewers. Palatka, 
Fla. $600,000. Client, City of Palatka, 


Water supply and distribution sanitary 
sewer system and sewage treatment 
plant. Callahan, Fla. $450,000. Client, 
Town of Callahan. 


Water supply and enlargement and re- 
habilitation of water treatment plant. 
Ormond Beach, Fla. $470,000. Client, 
City of Ormond Beach. 


GEORGIA 


John J. Harte Co., Atlanta, Ga. 
Limited access expressway, Atlanta, 
Ga. $10,000,000. Client, City-State. 


Railway slope protection, Buford 
Reservoir, Ga. $200,000. Client, Corps 
of Engineers. 


Various housing projects throughout 
Georgia and Florida. $1,500,000. Client, 
Housing Authorities. 


Schools and school buildings: Elbert 
County, Ga. ($1,000,000); Macon Coun- 
ty ($640,000); DeKalb County, Ga. 
($650,000) ; Meigs County, Tenn. ($100,- 
000). Client, County. 


Morris, Boehmig & Tindel, Inc., Atlan- 
ta, Ga. 

Science Center, University of Georgia, 
Athens, Ga., consisting of 4 reinforced 
concrete buildings. $10,000,000. Client, 
Associated Architects, Atlanta, Ga. 


J. Wylly Keck, Jr. & Associates, Atian- 
ta, Ga. 

Swimming pool, filter plant, and asso- 
ciated facilities. Atlanta, Ga. $250,000. 
Client, East Lake Country Club. 


New steam plant and utilities. Scott- 
dale, Ga. $65,000. Client, Scottdale Mills. 


Fuel test facility modifications includ- 
ing emergency personnel protection 
and utilities. Marietta, Ga. $95,000. 
Client, Lockheed Aircraft Corp. 


ILLINOIS 


James G. Cooney & Associates, Car- 
lyle, Til. 

150,000 gal elevated storage tank and 
reinforced concrete ground storage at 
the filtration plant. $75,000. Client, 
Freeburg, IIl. 


Raw water supply line and appurte- 
nances. $60,000. Client, Pinckneyville. 


Wight and Company, Downers Grove. 
Expressways, bridges, structures, aM 
highways. DuPage County, Ill. $6,000,- 
000. Client, State of Illinois, Divisio? 
of Highways. 


The Austin Co., Chicago, IIl. 
Single-story, 1,520,000 sq ft manufac- 
turing building with steel frame a 
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How ANEMOSTAT. 
All-Air Constant Volume 





High Velocity units operate 


Here is a vitally important advance in the field of air distri- 
bution. Anemostat All-Air High Velocity units, with new 
simple automatic controls, deliver constant volume, no mat- 
ter what the fluctuations from 1:4 or 4:1 on inlet pressures 
of either the hot or cold valve 


Each unit is a single package including the controls and 
integral thermostats, if required. There is complete accessi- 
bility of all controls through removable diffusers. No access 


panels are required. Capacities of CONSTANT VOLUME 


units can be pre-set at the factory. 
These Anemostat CONSTANT VOLUME units 
* Assure scientific draft-free distribution of air. 


* Are available in 100% induction units. 


Include Anemostat die-cast metal rocket-socket valves. 
More than 50,000 of these valves are in service, and not 
& single one has needed maintenance. 
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e Operate on standard 15 lb positive acting compressed air 
systems. 


Each unit contains a micropressure regulator in the box, 
sensitive to .02 static pressure. This in turn operates a pneu- 
matic motor and independently maintains by adjustment 
constant volume, while the wall mounted or integral thermo- 
stat controls the outlet mixture temperatures. 


Write on your business 
letterhead for your copy of 


New Anemostat 


Selection Manual 60 


to Anemostat Corporation of America, 
10 East 39 Street, New York 16, N.Y. 


ANEMOSTAT: The pioneer of All-Air Velocity Systems 
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HOW TO GET 
AROUND 
TIME and COST 

FACTORS 


in Protecting Pipe 
Against Corrosion 


When you are faced with the prob- 
lem o apenas piping underground 
in highly corrosive soils, a high qual- 
ity coal tar coating such as called 
for in AWWA Specifications C-203 
and C-204 is normally hot applied at 
a pipe coating mill. However, in 
many cases, the volume of pipe does 
not warrant this expense or the coat- 
ing mill is too fas away to justify 
the time involved. 


That’s WHEN Engineers 


Specify HPNEIERQOM WIE 


... the practical alternate 
hot-applied coal tar coating 
in handy tape form 


Because ,TAPECOAT provides a 
coal tar coating equivalent in long- 
life protection to hot-applied coating 
at the mill, engineers are specifying 
this quality alternate material where 
time and cost factors preclude mill 
application. 

This practical solution assures the 
protection required without the need 
for tar kettles, technical know-how 
and special crews. Field application 
costs are reduced because TAPE- 
COAT is so easy to apply, using a 
torch to soften or bleed the pitch 
and then spirally wrapping it on the 
vulnerable surface. 

TAPECOAT comes in handy rolls 
of 2”, 3”, 4”, 6”, 18” and 24” widths. 
Since 1941, it has proved its ability 
to give lasting pro- 
tection to pipe, pipe oa 
joints, couplings, 
conduit, cable and 
insulated piping. 










Write for illustrated 
brochure. 


The 3 
‘anpony 


1569 Lyons Street 
Evanston, Illinois 





Originators 
f 


fe} 
Coal Tar 
Coating in 
Tape Form 





fireproof roof. Two-story portion will 
house offices and research and develop- 
ment laboratories. Client, Automatic 
Electric Co. 


Giffels & Vallet, Inc. 
Detroit, Mich. 
Design proposed Industrial Engine 
Plant, general offices building, and ex- 
tensive research facilities. Client, Cater- 
pillar Tractor Co., Peoria, Il. 


& L. Rossetti, 


Homer L. Chastain & Associates, North- 
brook, III. 

7.5 miles of Tri-State Route, Northern 
Illinois Toll Road, Section T-11. To 
include design and supervision. $7,- 
500,000. Client, Illinois State Toll High- 
way Commission. 


IOWA 


Frank L. Pulley, Des Moines, Iowa. 
Garton school, Des Moines. $1,400,000. 
Client, Wetherell & Harrison. 


Martin Luther Home, Sioux City. $3,- 
000,000. Client, Wm. Beuttler. 


MICHIGAN 


R. H. Gove, Kalamazoo, Mich. 

50-lot subdivision, roads and drainage. 
Sugar Loaf Acres No. 1, Kalamazoo, 
Mich. $16,000. Client, L. S. Roberts. 


46-lot subdivision, roads and drainage. 
Grosse Pointe Village, Kalamazoo. 
$12,500. Client, Langervelt & Troff. 


The Fluor Corp., Ltd., Los Angeles, 
Calif. 

Process design, engineering, and con- 
struction of 3500 bbl/day sulfuric acid- 
alkylation unit and feed preparation 
facilities at Trenton, Mich. $3,500,000. 
Client, Socony Mobil Oil Co., Inc. 


McNamee, Porter & Seeley, Ann Ar- 
bor, Mich. 
Drains, Macomb County, Michigan. 
$15,000,000. 


Relief sewers, Adrian, Mich. $900,000. 
Filtration plant, Cadillac. $1,500,000. 
Sewage treatment, Cadillac. $600,000. 


Water and sewage plant improvements, 
Howell, Mich. $700,000. 


MINNESOTA 


Lindsey, Carter & Associates, Inc., 
Excelsior, Minn. 

Sewer extensions, sewage lift station, 
storm sewer, and sewage treatment 
plant revisions. $160,000. Client, Village 
of Annandale, Minn. 


Sewage collection system and disposal 
plant. $75,000. Client, Village of Chan- 
hassen, Minn. 


Earl H. Ruble, Duluth, Minn. 

Sewage treatment plant and intercep- 
tor sewer and storm sewers. $400,000. 
Client, Two Harbors, Minn. 


Water supply, treatment, distribution. 
$300,000. Client, Two Harbors, Minn. 


Sewage treatment plant. $25,000. Client, 






Iron Junction, Minn. 


Sewage treatment plant, Cohasset, 
Minn. $20,000. Client, Minnesota Power 
& Light Co. 


Jack D. Salo, Inc., Duluth, Minn. 

2500 ft of street widening, concrete 
curb and gutter, grading, gravel base, 
and storm sewer in Cook, Minn. $35,000, 
Client, Village of Cook. 


Surveys for high bridge between Du- 
luth, Minn. and Superior, Wis. Client, 
Howard, Needles, Tammen & Bergen- 
doff, Kansas City, Mo. 


240-unit housing project. Site plan, 
grading, utilities, drainage, and paving 
at Duluth, Minn. Client, A. R. Melander, 
Architect, Duluth, Minn. 


2000 ft of U.S. Highway #61, widening, 
concrete curb and gutter, bituminous 
paving, and storm sewer in Moose Lake, 
Minn. $26,000. Client, Minnesota High- 
way Dept. 


MISSISSIPPI 


John J. Harte Co., Atlanta, Ga. 
U. S. Naval Auxiliary Air Station, 
Meridian. $30,000. Client, U. S. Navy. 


MISSOURI 


Russell & Axon, St. Louis, Mo. 
Waterworks system including deep 
well, pumps, elevated storage, and wa- 
ter distribution system. $60,000. Client, 
City of Berger, Mo. 


Street paving, concrete with integral 
curb, and drainage. $95,000. Client, City 
of Hayti. 


Flood protection in City of Cape 
Girardeau, Mo., including pumping 
stations, floodwall, railroad closure 
structures. $4,000,000. Client, Corps of 
Engineers, St. Louis District. 


Drazen and Associates, St. Louis, Mo. 
Rural telephone project. Plans, speci- 
fications, and drawings. Client, King- 
dom Telephone Co., Auxvasse. 


Fred S. Dubin Associates, Hartford, 
Conn. 

Elliott Chapel Unitarian Church, St. 
Louis, Mo. Plumbing, heating, ventilat- 
ing, air conditioning, electrical. $400,- 
000. Client, Murphy & Mackey, Arch. 


Williamson & Associates, St. Louis, Mo. 
Two sewage lagoons for complete seW- 
age treatment, St. Louis County. $35,- 
000. Client, Principia College. 

New municipal sanitary sewer system 
and sewage lagoon. $264,500. Client, 
City of Fornfelt, Mo. 

Sanitary sewer system for Gardenville 
Sewer District, St. Louis County. $275, 
000. Client, Metropolitan St. Louis Sew- 
er District. 


NEW JERSEY 
Parsons, Brinckerhoff, Hall & Macdon- 
ald, New York, N. Y. 


Preliminary engineering study of pro- 
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NEW BOILERS combine efficiency and 
handsome appearance. Edward 

Green, Edgemont (Pa.), contractor, 
was responsible for this superior in- 
stallation. Pictured left to right are: 
Sister M. Cor Immaculatum, Im- 
maculata College Treasurer, Sister 
Jean Marie, Community Treasurer, 
Reverend Mother Maria Alma, Su- 
perior General and Salvatore S. Guz- 
zardi, Consulting Engineer. 


OLD BOILER was a coal-fired HRT 
model — typical of many replaced 
by modern Cleaver-Brooks oil, gas 
or combination oil/gas fired boilers. 








Consulting engineer™ tells how Immaculata College 
boiler modernization saves estimated *12,000 each year 
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| Surveys show 32% of boilers now in service are 
30 years old; 56% are over 20 years old 








If your boiler fits this description, we recommend an immediate survey. 
“In 90% of the plants surveyed,” summarizes Mr. Guzzardi, “we have 
found it possible to save thousands of dollars and to pay for the rec- 
ommended improvements out of annual savings within one to three 
years.” 

Again and again the proved economy of Cleaver-Brooks four-pass, 
forced-draft boiler design results in savings reports as impressive as 
this. Contact your nearest Cleaver-Brooks representative for more 
facts on the complete line of steam and hot water boilers — 19 sizes, 
130 models, 15 to 600 hp — for heating or processing. Or write Cleaver- 
Brooks Company, Dept. C, 321 E. Keefe Ave., Milwaukee 12, Wis., 
U.S.A. Cable Address: CLEBRO — Milwaukee — all codes 
















ORIGINATORS OF SELF-CONTAINED BOILERS 














« a 
Swilt's 
LAGGING 
ADHESIVES 



































the Improved 
Way to Adhere 
Insulation 
to Piping 







For bonding insulation to piping or 
adhering lagging cloth to insulation, 
Swift’s Improved Lagging Adhesives 
give you twelve important advan- 
tages— 
1. EASY TO USE 
2. FAST SETTING 
3. NON-HAZARDOUS 
4. FLAME-RESISTANT FILM 
5. MOISTURE RESISTANT 
6. MOLD RESISTANT 
7. GOOD UNDERCOATING 
FOR PAINT 
8. ADHESIVE PROPERTIES 
9. FLEXIBILITY 
10. SAVES PAINT 
11. UNIFORM 
12, MEETS ACCEPTED 
SPECIFICATIONS 
The only sure way to find out what 
these advantages can mean to you is 
by a trial order. You can get a trial size 
supply at the quantity price. Write 
for details. SWIFT & COMPANY, 


Adhesive Products Department, 4115 
Packers Ave., Chicago 9, III. 







































posed construction of a two-level struc- 
ture adjacent to 1247-foot long Pier 9. 
$2,000,000. Client, American President 
Lines, Jersey City, N. J. 


Preparation of contract drawings and 
specifications for 10,000-foot section of 
divided, four-lane highway — connect- 
ing link between existing stretches of 
four-lane roadway on U. S. Route 22. 
Client, The State of New Jersey. 


Re-design high speed interchange of 
Route 22 with N. J. Route 69 at Clinton 
Point. Approx. 4000 ft long, requiring 
six structures; four highway overpass- 
es and two stream crossings. Prepara- 
tion of definitive plans and right-of- 
way drawings. Client, The State of 
New Jersey. 


H. G. Metzger, Jr. & Associates, Hunt- 
ingdon Valley, Pa. 

Mechanical services, Kocsak residence, 
Allentown, N. J. $50,000. Client, Frank- 
lyn B. Spiezle, Architect. 


Mechanical services, Helbig residence, 
Pennington, N. J. $30,000. Client, Frank- 
lyn B. Spiezle, Architect. 


Fred S. Dubin Associates, Hartford. 
Medical Arts Building. Plumbing, heat- 
ing, ventilating, air conditioning, elec- 
trical. Paterson, N. J. $1,500,000. Client, 
Fordyce & Hamby, Architects. 


Howard Johnson motor lodge. Electri- 
cal engineering. Ridgefield Park, N. J. 
$350,000. Client, Carl Koch Associates. 


G. B. Gusrae, New York, N. Y. 
Office building, Paterson, N. J. New 
elevator installation. $30,000. Client, 
New Jersey Bell Telephone Co. 


Day & Zimmermann, Inc., Philadelphia. 
Block iron plant, Mt. Hope, Dover. 
$2,000,000. Client, Shahmoon Industries. 


Electronics manufacturing building, 
Moorestown, N. J. $750,000. Client, 
Radio Corporation of America. 


NEW MEXICO 


W. F. Turney and Associates, Santa 
Fe, N. M. 

Sewage treatment plant. $807,000. 
Client, City of Albuquerque, N. M. 


Water filtration plant. $314,000. Client, 
City of Alamogordo, N. M. 


Water line. $600,000. Client, U. S. Air 
Force, N. M. 

Reservoir and pipeline. $1,000,000. 
Client, U. S. Air Force, N. M. 


Pipeline. $350,000. Client, City of Ala- 
mogordo, N. M. 


Bridgers & Paxton, Albuquerque, N. M. 
46-bed addition and two operating 
rooms. Presbyterian Hospital, Albu- 
querque, N. M. Client, Ferguson-Ste- 
vens, Architects. 


100-bed base hospital. Walker Air 
Force Base, Rosewell, N. M. Client, 
Clark & Register, Architects. 


75-bed hospital, Public Health Service, 





Shiprock, N. M. Client, W. C. Kruger, 
Architect. 


Dr. Marcello Giomi, P.E., Albuquerque. 
Telephone building addition, Farming- 
ton, N. M. Air conditioning and plumb- 
ing. $200,000. Client, Ferguson, Stevens 
& Assoc. 


400-man dormitory, University of New 
Mexico, Albuquerque, N. M. Air con- 
ditioning and plumbing. $1,500,000. 
Client, Schaefer, Merrell & Assoc. 

Science wing, classroom wing, and 


girls’ physical education building, Ala- 
mogordo High School, Alamogordo, 


N. M. Heating, air conditioning, and 
plumbing. $350,000. Client, Walgamood 
& Millington. 










NEW YORK 


G. B. Gusrae, New York, N. Y. 
Conversion of existing attendant op- 
erated elevators to latest design fully 
automatic elevators with electronic au- 
tomatic controls and dispatching sys- 
tem on following projects: 


American Stock Exchange Building, 
New York City. $250,000. Client, Harry 
M. Prince, Architect. 


Office building, New York City. $150,- 
000. Client, Brause, Inc. 


Loft and office building, New York 
City. $20,000. Client, 889 Broadway 
Corp. 

Loft and office building, New York 
City. $65,000. Client, Alper Management 
Co. 


Loft and office building, New York 
City. $65,000. Client, Alper Manage- 
ment Co. 


Loft and office building, New York 
City. $60,000. Client, Alper Management 
Co. 


Loft and office building, New York 
City. $30,000. Client, Premier Textile 
Co. 


Lift and office building, New York 
City. $30,000. Client, Litecraft Co. 


Robert Rosenwasser, P.E., New York. 
Structural design, 9-story, lightweight 
(Lelite), reinforced concrete, flat plate 
construction. 120,000 sq ft. $2,500,000. 
Client, Montefiore Hospital, Bronx, 
N. Y., owner, and Schuman and Licht- 
enstein, Architects. 


Structural design, 13-story, reinforced 
concrete apartment building, flat plate 
construction. New York City. $1,500,- 
000. Client, Joseph P. Blitz, Inc., owner, 
and H. I. Feldman, Architect. 


J. Wylly Keck, Jr. & Associates, At- 
lanta, Ga. 

General economic and application study 
including heat balances and cycles for 
Mark TA gas turbine. Olean, N. Y: 
Client, Clark Brothers Co. 


Fred S. Dubin Associates, Hartford, 


Conn. 
Chapel-Stuart Air Force Base. Plumb- 
ing, heating, ventilating, electrical. 
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FANmail! 


In every mail come queries to the “Buffalo” Engineering Department about air 
ry q 8 54 P 


handling problems — everything from ventilating storerooms to handling highly 
corrosive fumes. 


It’s the job of this Department to recommend the best possible equipment to solve 
the problem to the greatest satisfaction. And “Buffalo” Engineers do just that, 
day in and day out. To answer your questions, they have the know-how of 80 years 
at their disposal, plus the most complete line of quality specialized industrial 
fans in the business — the “Buffalo” line. The results bring another kind 
of fan mail — enthusiastic reports of full satisfaction from contractors, 
engineers and plant officials in every field. 


On your next air problem get the best answer by sending us your “fan 


mail” — the inquiring kind — and we'll do our best to deserve the 
other kind! 


“Buffalo” Type BLH Fan for 
Classes II, III and IV air handling. 


BUFFALO FORGE COMPANY 


BUFFALO, NEW YORK 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING AIR CLEANING AIR TEMPERING INDUCED DRAFT EXHAUSTING FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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LOWER COST 
WASHING 
FACILITIES 

For Industry, Schools, 
Colleges, Institutions 

























FIRST IN SANITARY 
WASHROOM FACILITIES 






Women 
like 
Bradleys 























In Factories, 
Schools, Colleges, 
Camps and Public 

Buildings— You'll 
find Bradleys 








Bradleys provide major economies: — 
more wash-up facilities in less space, 
lower water consumption, and 80‘; 
savings in piping connections. 
Foot-control eliminates all hand con- 
tacts except with the clean spray of 
running water. And the self-flushing 
bowl prevents collection of contami- 
nating water, reducing chance of spread- 
ing Dermatitis and other infections. 
You can install Bradleys in new or 
existing buildings, in main washrooms 
and various other locations for greater 
convenience. For complete specifica- 
tions, write for Catalog 5601 ; 


BRADLEY j 

WASHFOUNTAIN St: 
i. 

2339 W. Michigan St., 

Milwaukee 1, Wis. 
























BRADLEVS 'Siice 
wah 7 5601 






Distributed Through Plumbing Wholesalers 
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West Point, N. Y. $150,000. Client, Sirof 
& Rosenberg, Architects. 


University of Buffalo, Nuclear Research 
Building, Buffalo, N. Y. Plumbing, 
heating, ventilating, air conditioning, 
contaminated waste disposal. $1,000,- 
000. Client, Paul Schweikher, Architect. 


Saito Restaurant. Plumbing, heating, 
ventilating, air conditioning, electrical. 
New York, N. Y. Client, Leavitt, Hen- 
shell & Kawai, Architects. 


Parsons, Brinckerhoff, Hall & Macdon- 
ald, New York, N. Y. 

Study engineering feasibility of adding 
additional traffic lanes to existing six- 
lane divided roadway of Grand Central 
Parkway, in a nine-mile long section 
between Astoria and Queens Village. 
Client, Grand Central Parkway, Long 
Island, N. Y. 


Goodkind & O'Dea, New York, N. Y. 
North-south arterial highway, Utica, 
N. Y. Seven structures, including 1600- 
ft viaduct. $5,500,000. Client, Dept. of 
Public Works, State of New York. 


Ford, Bacon and Davis, New York, N. Y. 
Design one-story square building, 360 
ft on a side with second story section 
housing cafeteria and offices. Complete- 
ly air conditioned, latest developments 
in lighting, and completely new ma- 
chinery. Client, Homelite, Div. of Tex- 
tron, Inc., Port Chester, N. Y. 


William T. Ingram, Whitestone, N. Y. 
1600-ft sanitary sewer, portion of 
Trunkline A in Greece. $23,000. Client, 
Town of Greece, Monroe County, N. Y. 


Galson & Galson, Syracuse, N. Y. 

30,000 sq ft red brick 2-story labora- 
tory including two fully instrumented 
test rooms for fan-coil apparatus han- 
dling better than 30,000 cu ft of air per 
min. Client, Carrier Corp., Syracuse. 


A. F. Gagne, Jr., Associates, Bingham- 
ton, N. Y. 

Power-operated 4-way tilting operat- 
ing table for 500-lb animals. $10,000. 
Client, Cornell University, N. Y. State 
Univ., School of Veterinary Medicine. 


60-ft antennas for ionosphere radar 
research. $10,000. Client, Cornell Univ. 


James N. De Serio, Buffalo, N. Y. 
University of Buffalo, Sherman Hall. 
4-story reinforced concrete frame ad- 
dition to Medical and Dental School. 
$1,600,000. Client, James, Meadows & 
Howard, Architects. 


Otto J. Sambach & Warren A. Sam- 
bach, Queens Village, N. Y. 

Fuel oil terminal and 700-ft long dock. 
Long Island Sound. Client, Northville 
Dock Corp. 


Herman Kron, P. E., New York, N. Y. 
Erect 1-story garage including roof 
parking deck, approximately 102 x 139 
ft. First floor to be storage garage, 
auto repairs, gas station, and office. 
Cellar floor to be used as storage for 








cars. Steel and concrete, fireproof, face 
brick, overhead oil fired heater. $150,- 
000. Client, L. B. Oil Co., Inc. 


John Lowry, Inc., New York, N. Y. 
Modernizing five buildings comprising 
one block, New York, N. Y. $12,000,000. 
Client, Guaranty Trust Co. of N. Y. 


New building for IBM World Trade 
Corp., New York, N. Y. $2,500,000. 
Client, IBM World Trade Corp. 


Time & Life Building, New York, N. Y,, 
joint venture with George A. Fuller 
Co. $50,000,000 (est.) Client, Rockefeller 
Center, Inc. 


NORTH CAROLINA 


Harwood Beebe Co., Spartanburg, S. C. 
New water supply involving smali dam, 
1 million gpd filtration plant. 12- and 
10-in. supply mains. $335,580. Client, 
Franklin, N. C. 


Morris, Boehmig & Tindel, Inc., Atlan- 
ta, Ga. 

Sears Roebuck store, Rocky Mount, 
N. C., structural steel frame. $600,000. 
Client, Stevens & Wilkinson, Archi- 
tects, Atlanta, Ga. 


William M. Wallace, Il, Durham, N.C. 
Third addition to Medical Research 
Building, Duke Hospital, Duke Univer- 
sity, Durham, N. C. Plumbing, heating, 
and electrical. 80 x 40 ft, 4-stories. $250,- 
000. Client, George F. Hackney, Archi- 
tect, Durham, N. C. 


Carolina Tel. & Tel. Co. Kinston, N. C. 
central office building. Plumbing, heat- 
ing, electrical, air conditioning. $500,- 
000. Client, Thos. B. Herman, Archi- 
tect, Wilson, N. C. ‘ 


Addition to Rocky Mount central office 
building. Plumbing, heating, air con- 
ditioning, electrical. 82 x 40 ft, 2-story 
building and basement. $200,000. Client, 
Thos. B. Herman, Architect. 


OHIO 


Willard F. Schade & Associates, Cleve- 
land, Ohio. 

Water plant expansion. $300,000. Client, 
Village of Newton Falls, Ohio. 


Sewage treatment plant, Solon, Ohio. 
$500,000. Client, County of Cuyahoga. 


Sewage treatment plant. $500,000. Client, 
Village of Bedford Heights, Ohio. 


Day & Zimmermann, Inc., Philadelphia. 
Glass plant, Greenville, Ohio. $4,000,- 
000. Client, Corning Glass Works. 


Mayer & Valentine, Cleveland, Ohio. 
Heating, ventilating, and air condition- 
ing system for additions to Plant No. 
2 of General Motors Corp. Euclid Div. 
Euclid, Ohio. $220,000. Client, General 
Motors Corp. 


Heating, ventilating, air conditioning, 
and plumbing systems for medical 
building, Akron City Hospital, Akron, 
Ohio. $1,500,000. Client, Wagner & Lux- 
more, Architects, Akron, Ohio. 
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* “We should’ve had 
this stuff 
on the ramp 


” Flooring of ramp is A.W. ALGRIP—world’s only abrasive rolled steel 
years ago. ei floor plate—and today’s safety record tells the ALGRIP story. 


we os “; eos "eee ©, ALGRIP provides super-safe footing under the most hazardous slipping 
tt tt te EFS # Saeeweees, § conditions—on flat or inclined surfaces. It’s made by a patented 
<a v@ process in which a grinding-wheel type abrasive is rolled—not 
coated—to a controlled depth as an integral part of tough steel 
plate. Usage merely exposes more non-slip abrasive surface. 


” 


To eliminate accidents on ramps, loading docks and wherever 
slipping hazards exist in your plant, specify A.W. ALGRIP. Make a 
test installation. Use ALGRIP as an overlay or as independent flooring. 
It fabricates easily, requires no maintenance and will soon pay for 
itself in reduced accident and insurance rates. 


ALGRIP ABRASIVE ROLLED 
STEEL FLOOR PLATE 
ALGRIP—approved for safety by Underwriters’ Laboratories 


ALAN WOOD STEEL COMPANY 


Conshohocken, Pa. 


’ rg Please send A.W. Avcrip Booklet AL-S32 

‘ Name 

Title 

a OTHER PRODUCTS: 
Compa 

A.W. SUPER-DIAMOND rolled steel floor line 

plate—Plates—Hot and cold rolled sheet Address 

and strin—(Alloy and Special Grades) City. 


MARCH 1957 
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TRAFFIC 
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LD heavy cast iron drain- 
grates, averaging at best 
40% clear opening, often fail to 
carry off rain water fast enough 
during heavy downpours, result- 
ing in flooded highways—partic- 
ularly at underpasses. Also, 
cracked draingrates must be re- 
placed. 


With open steel mesh drain- 
grates, larger clear openings re- 
duce the likelihood of flooded 
highways considerably. 
Irving ‘‘Dryway"’ Draingrates are 
75% open for greater drainage 
and are made of steel bars on 
edge, not subject to cracking. 


Available in three basic designs: 











Riveted 
Pressure- I | 
locked | | 
' t 

RI-6 


Write for brochure on “Dryway” Draingrates 
Self-maintaining, Lightweght, Economical, Safe 






IRVING SUBWAY GRATING CO., Inc. 
Originators of the Grating Industry 


Offices and Plants at 
5056 27th St., LONG ISLAND CITY 1, N. Y. 
1856 10th St., OAKLAND 23, CALIFORNIA 
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Heating, ventilating, and air condition- 
ing system, Museum of Natural His- 
tory, Cleveland, Ohio. $1,250,000. Client, 
Garfield, Harris, Robinson & Schaffer, 
Architects, Cleveland, Ohio. 


Frankenberger, Junker and Lensky, Cin- 
cinnati, Ohio. 

3-story chemical process building, 40 x 
50 x 50 ft high, including outside 
utilities, foundations for tank farm, 
and cooling towers. Cincinnati, Ohio. 
$175,000. Client, Emery Industries, Inc. 


PENNSYLVANIA 


Day & Zimmermann, Inc., Philadelphia. 
Northeast incinerator, Philadelphia, Pa. 
$416,000. Client, City of Philadelphia. 


Boiler plant, Pottstown, Pa. $600,000. 
Client, Firestone Tire & Rubber Co. 


Iron ore conveyor, Philadelphia, Pa. 
$425,000. Client, Pennsylvania Railroad. 


Blocked iron plant, Philadelphia, Pa. 
$2,000,000. Client, Blocked Iron Corp. 
of America. 


Garfield E. Smith-Chester Valley Engi- 
neers, Paoli, Pa. 

Bridges, two short spans—one 20 ft 
span, one 22 ft span. $8000 each. Client, 
Valley Township, Chester County, Pa. 


Structural system for super market. 
(Prestressed system to replace steel 
used in present building.) 


Extension to Pennsylvania Avenue 
(new road). $74,000. Client, Dowing- 
town Borough, Chester County, Pa. 


Two apartments, structural design. 
Client, John B. Thompson, Architect, 
Ardmore, Pa. 


Wm. H. Glasgow, York, Pa. 

York County Court House, York, Pa. 
Additions and alterations. Mechanical 
includes removal of existing plumb- 
ing and heating equipment and com- 
pletely new air conditioning, heating, 
and plumbing systems installed. $2,- 
150,000. Client, Forres-Baer & Assrc. 


Lutheran Home for the Aged, York, 
Pa. Heating and plumbing for 4-story 
brick building. $650,000. Client, Hamme 
& Lenker, Architects. 


Walker-Yoemans Associates, Philadel- 
phia, Pa. 

Research laboratory, North Wales, Pa. 
Mechanical, electrical, air conditioning. 
$1,200,000. Client, Leeds & Northrup. 


H. G. Metzger, Jr. & Associates, Hunt- 
ingdon, Pa. 

Alterations and additions, general con- 
struction, plumbing, heating, ventilat- 
ing for paint shop facilities. $35,000. 
Client, Orianna Wagon Works, Inc., 
Philadelphia, Pa. 


G. B. Gusrae, New York, N. Y. 

Heinz store building. Conversion of 
existing attendant operated elevator to 
latest design fully automatic elevator 
with electronic automatic controls and 
dispatching system. Scranton, Pa. $60,- 
000. Client, Heinz Co. 





Gatter & Diehl, Harrisburg, Pa. 
High school and two grade schools, 
Muncy, Pa. $1,250,000. Client, Muncy 
School Authority. 


Hospital. $2,500,000. Client, Carlisle. 

















Hospital addition and new nurses’ 
home. $2,500,000. Client, Harrisburg 
Hospital. 


Steelton high school. $2,000,000. Client, 
Steelton Authority. 







Parros & Pelley, Pittsburgh, Pa. 

C. M. Musser elementary school, 
Sharon, Pa. $800,000. Client, Hunter, 
Heiges and Gross, Arch., Sharon, Pa, 







Meyersdale joint high school, Somer- 
set, Pa. $1,000,000. Client, Kring & Ross, 
Architects, Somerset, Pa. 
Westmoreland County Museum of Art, 
Greensburg, Pa. $600,000. Client, Sor- 
ber and Hoone, Architects, Greens- 
burg, Pa. 












The Ballinger Co., Philadelphia, Pa. 
22,000 sq ft of additions to Chambers- 
burg Hospital, Chambersburg, Pa. Proj- 
ect includes extension of present fifth 
floor, two additional floors, and a new 
two-story building. 











RHODE ISLAND 







Castellucci & Galli, Inc., Pawtucket. 
Doctors’ office building. Repairs and 
alterations. Providence, R. I. $18,000. 
Client, Dr. Peter Mathieu. 


Commercial building, new construc- 
tion. Providence, R. I. $45,000. Client, 
Andre Martesian. 











SOUTH CAROLINA 






Harwood Beebe Co., Spartanburg. 
Sewerage improvements including out- 
fall sewers 12- and 15-in., collection 
sewers, 10- and 8-in., 3 lift stations. 
Client, Conway, S. C. 








Hartford, 





Fred S. Dubin Associates, 
Conn. 

Hilton Head Resort. Heating and ven- 
tilating. Hilton Head, S. C. Client, 
Sasaki & Associates, Architects. 







TENNESSEE 







Forrest & Cotton, Dallas, Texas. 
Overlay existing aircraft parking apron, 
U. S. Naval Air Station, Memphis, 
Tenn. $2,200,000. Client, U. S. Navy. 








Morris, Boehmig & Tindel, Inc., Atlan- 
ta, Ga. 

Federal Reserve Bank, Nashville, Ten® 
Reinforced concrete frame. $1,800,000. 
Client, Toombs, Amisano & Wells, At- 
chitects, Atlanta, Ga. 










TEXAS 


Forrest and Cotton, Dallas, Texas. 
Sewage treatment plant and outf 
sewer. $1,150,000. Client, City of Sa 
Angelo, Texas. 






Sewage treatment plant and outfall 
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SixReasons Why it Pays to Buy a 


CONTINENTAL 
Automatic Boiler 


* Guaranteed 80% efficiency . . 
Fire-tested before shipment. . . 
Range, 20 to 500 hp. 


* Simple, practical two-pass design, 
for uniform flow of combustion 
gases through all return tubes. 


* Maximum radiant heat transfer 
achieved by “Spinning Gas” tech- 
nique for thorough mixing of air 
and atomized fuel. 


* High-CO. and low-temperature 
stack gases — proof of high com- 
bustion efficiency. 


* Free, rapid water circulation im- 
Proves heat transfer, keeps heat- 
Ing surfaces clean. 


* Easy access to furnace and all 
return tubes. Refractory baffles 
and brickwork are not required. 


“As an engineer, | know the advantages of 
SIMPLIFIED OPERATION 
in Packaged Boilers” 


New 150-HP gas-fired Continental Automatic Boiler, installed in Progress Laundry, Dallas, 
Texas, reducing gas consumption more than one-third. Continental Boiler Distributor 
J. P. Philibert, Fort Worth. Texas. Installation by H. C. Lohman Machinery Co., Dallas, Texas. 


“In designing or modernizing a 
boiler plant, simplicity of equip- 
ment usually means important 
savings in both labor and fuel. 
That’s just another way of say- 
ing it pays to insist on Packaged 
Boilers. 

“Controls are simplified and de- 


pendable, and they require prac- 
tically no maintenance. Cleaning 


is simplified by easy access to 
burner and tubes. Air atomizing 
reduces burner maintenance to a 
minimum. 


“Best of all, the responsibility for 
this simplified operation rests with 
one firm only — the manufacturer 
of the unit. So if we ever do need 
help, we know exactly where to 
get it.” 


== For details on the Continental Automatic Boiler, send for Bulletin BE-3 


BOILER ENGINEERING & SUPPLY COMPANY, INC. 


1 Manavon Street, Phoenixville, Pa. 


A HALF CENTURY OF BOILER MANUFACTURING EXPERIENCE 


4 
s 








sewer. $181,500. Client, City of Lewis- 
ville, Texas. 


Central sewage system and treatment 
plant. $7,000,000. Client, Trinity River 
Authority of Texas. 


Parsons, Brinckerhoff, Hall & Macdon- 
ald, New York, N. Y. 

Study problem of cargo and personnel 
transfer between various offshore drill- 
ing structures and their service ves- 
sels. Client, Humble Oil & Refining 
Co., Houston, Texas. 


Selection of location for initial high- 
way on South Padre Island and the 
preparation of preliminary plans, spec- 
ifications, and estimates of construc- 
tion costs. Client, South Padre Island 
Highway, Texas. 


Cc. T. Gilliam & Associates, Gonzales. 
Design and construct polyurethane foam 
plastic plant. $400,000. Client, Texas 
Foam & Plastics Corp. 


W. S. Merliss & Assoc., Houston, Texas. 
Poultry processing plant, 21,000 sq ft. 
Concrete block, clay tile, glazed tile, 
rigid frames, bar joist. $275,000. Client, 
M. G., Inc., Weimar, Texas. 


Fred S. Dubin Associates, Hartford, 
Conn. 

University of St. Thomas, Houston, 
Texas. Master utilities plan for ex- 


pansion, entailing 13 buildings. $500,- 
000. Client, Philip C. Johnson, Arch. 


University of St. Thomas, Houston, 
Texas. New addition and classroom 
building. Plumbing, heating, air con- 
ditioning, electrical. $500,000. Client, 
Philip C. Johnson, Architect. 


University of St. Thomas. Plumbing, 
heating, ventilating, air conditioning, 
electrical. Phase II, Commons Building, 
class room buildings. Houston, Texas. 
$1,000,000. Client, Philip C. Johnson 
Assoc., Architects. 


E. B. Mansfield Co., Pasadena, Texas. 

Evaluation of natural gas supply and 
distribution systems, municipally own- 
ed. Client, City of Huntington, Texas. 


The Fluor Corp., Ltd., Los Angeles. 
Engineering, procurement, and con- 
struction of 80,000 bbl/day vacuum 
pipe still at Port Arthur, Texas. Client, 
The Texas Co. 


Prengle, Dukler & Crump, Houston. 

Gas processing plant with daily ca- 
pacity of 100 mmscfd, Point Comfort, 
Calhoun County, Texas. $1,500,000. 
Client, Aluminum Company of America. 


Scott Engineering Co., Forth Worth. 

Engineering study of existing and pro- 
posed roads and streets on eight Air 
Force bases in Southwest Texas. Client, 








KOHLER ELECTRIC PLANTS 





stores, public and 
commercial buildings 
unprotected 


35 KW, 120/208 volt AC. 
Remote starting. 


Established 1873 





Don’t let power failure 
leave hospitals, schools, 







Kohler Co., Kohler, Wisconsin 





Put Kohler electric plants in your 
specifications to insure stand-by 
power when storms or accidents 
cause central station stoppage. 

Hospitals need Kohler plants for 
operating room lights, nurses’ call 
bell systems, iron lungs, sterilizers, 
equipment vital to patients’ care. 
Schools, stores, theatres use them 
to prevent sudden darkness; homes 
for automatic heat, water systems, 
refrigeration. They prevent costly 
interruptions in countless enter- 
prises. Civil Defense units need 
them for first aid stations, fire and 
rescue trucks, mobile hospitals. 
Sizes 1000 watts to 50 KW. Write 
for specification data 20-D. 


Plumbing Fixtures *Heating Equipment « Electric Plants Air-cooled Engines ¢ Precision Controls 


KOHLER or KOHLER 

















Fort Worth District, Corps of Engi- 
neers, U. S. Army, Southwest Div. 


Preparation of plans and specifications 
for five AC&W (unmanned radar fa- 
cilities) stations. $200,000 (est.). Client, 
Fort Worth District, Corps of Engineers, 
U. S. Army, Southwest Div. 


Preparation of plans and specifications 
for five major street improvement 
projects. $1,175,000 (est.). Client, City 
of Fort Worth. 


Mitchell, Hunt & Joiner, Dallas, Texas. 
U. S. 77 Expressway in Dallas. Grad- 
ing, structures, pavement. $7,000,000. 
Client, Texas Highway Department. 


Grade separation structures, Loop 13 
in San Antonio, Texas. $1,500,000. Client, 
Texas Highway Department. 


VIRGINIA 


Wiley & Wilson, Lynchburg, Va. 
Dixie Hospital. 200-bed at Hampton, 
Va. on new site. $3,600,000. Client, 
Hampton School for Nurses, Inc. 


Parsons, Brinckerhoff, Hall & Macdon- 
ald, New York, N. Y. 

Preliminary engineering studies for 
new drydock to be used primarily for 
the building of large tankers. 1100 ft 
long, 150 ft wide, and 45 ft deep, de- 
signed to be built in shortest possible 
time. Client, Newport News Shipbuild- 
ing & Dry Dock Co., Va. 






William A. Brown, Washington, D. C. 
Additions to John Randolph Hospital 
at Hopewell, Va. Brick and concrete 
wings. $750,000. Client, Hopewell Hos- 
pital Authority. 





Morris, Boehmig & Tindel, Inc., Atlan- 
ta, Ga. 

Sears Roebuck store, Lynchburg, Va. 
Reinforced concrete frame. $900,000. 
Client, Stevens & Wilkinson, Archi- 
tects, Atlanta, Ga. 


General Engineering Associates, Wash- 
ington, D. C. 

Garden Apartment Project, 120 units, 
Arlington, Va. Mechanical and electri- 
cal. $1,800,000. Client, Corning & Moore, 
Architects. 


William M. Wallace, Il, Durham, N. C. 
Norfolk Coca Cola Bottling Co. bottling 
plant. Plumbing, electrical, air condi- 
tioning and heating, refrigeration, and 
bottling equipment. $800,000. Client, A. 
Ray Penticost, Architect, Norfolk, Va. 


WASHINGTON 


George M. Frese, Wenatchee, Wash. 
Project and design engineer for the 
Manson, Wash. television translator ex- 
perimental broadcast station. $20,000. 
Client, Manson Community TV Assoc. 


Willard Johnson, Pasco, Wash. ; 

Downtown fluorescent street lighting 
system for City of Prosser, Wash. $20,- 
000. Client, Benton County Public Util- 
ity District. 
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. 5 9 Ss T e afl New ceramic Cert-A-Bar Pipe Support Blocks eliminate the 
F need for interior cast iron rests. The perforated block is laid as a 
structural support member at regular intervals, and the bars 
» are simply inserted and locked in place. 
HE vital consideration in selecting an underground conduit system is permanent protec- 
ft tion .. . not for one year or five, but for the life of the piping. You get the best possible 
: protection for your underground metal service piping with a Stillwater Conduit System of 


vitrified clay. It’s chemically inert—can’t rust, rot, corrode, or decay . . . ever. And it is 
manufactured in accordance with ASTM specification C-13-54, assuring proper strength and 
quality. Any combination of service piping can be protected. Conduit is available in a wide 
range of sizes, with a complete line of fittings and accessories, including alignment guides, 
lateral guides, and anchors. Any contractor’s crew can handle the installation easily, or if 
you prefer, Stillwater Licensed Installers will assume the responsibility. The Cert-A-Bar 
Tunnel System can be installed with any of three suggested new waterproofing specifications 
—one for average conditions, one for intermittent ground water conditions, and a third for 
high water table conditions. It’s the lowest-cost conduit per year of service that you can 
specify or install! 


THE CERT-A-BAR SYSTEM HAS 
ALL THESE IMPORTANT ADVANTAGES 


Inherent structural strength for permanent protection 








Minimum initial and long-term costs 














* 
@ Complete flexibility for design 
* 
® 


Quickly installed 


Keeps pipe insulation dry 
@ No electrolytic corrosion of piping 


@ No maintenance required 








RS 
.) 


2 














©?* Oo Tae 
72. 1 Te 
£07.95 Fe gZee, 


qeatuy Sate A few of the hundreds of possible combinations of piping 
for the Cert-A-Bar Tunnel System are shown at [eft. 
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WRITE FOR 


illustrated, four-page circular with 
complete installation specifications. 


STILLWATER 





‘nals’ Ce. en 
the Stillwater Clay Products Co. a |CON DUI TRC L e) 


STILLWATER CONDUIT DIVISION 


3334 PROSPECT AVENUE, CLEVELAND 15, OHIO 


SW-956-70A 
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SYSTEMS 






e completely 
self-draining 


e withstands 
severe 
conditions 


© foolproof 
operation 





3%" size shown 


The new Jerguson No. 23 Drain or 
Sampling Valve is completely self drain- 
ing, for the valve stem seats on the out- 
side of the valve body. It is ideal for 
installations where it is desirable to 
have the valve seat inside the wall of a 
vessel in order to prevent the typical 
condition of liquid remaining in the 
nipple and valve inlet. 


This rugged, new Jerguson Valve 
has outside screw and yoke construction 
to meet high temperature or corrosive 
conditions where inside threads cannot 
be tolerated. The efficient outside thread 
design eliminates possible freezing and 
allows the valve stem to work freely at 
all times. The No. 23 Valve provides 
foolproof operation because the stem is 
constructed with a left-hand thread, thus 
allowing the valve handle to operate in 
the normal direction of standard valves. 


Available in sizes from 34” to 2” 
N.P.T. 34” and 1” sizes are recommended 
for pressures of 4000 Ibs. @ 100° F. and 
1000 Ibs. @ 750° F.; 1%, 1% and 2” 
sizes are recommended for 600 Ibs. @ 
100° F. and 250 Ibs. @ 750° F. Optional 
features include construction with addi- 
tional outlet for such uses as a steaming 
out connection and with a reamer on the 
end of the stem to break away encrusted 
matter which may have collected on the 
inside vessel wall. 


Write for data unit and complete 
details, 


Gages and Valves for the 

Observation of Liquids and Levels 

JERGUSON GAGE & VALVE COMPANY 

100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng. 
Pétrole Service, Paris, France 
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Gellert, Griffin, Williams & Assoc., 
Seattle, Wash. 

Design jet fuel system. Fairchild Air 
Force Base. $1 million. Client, Army 


Engineer Corps, Seattle, Wash. 


Five sewage pumping stations. $500,- 
000. Client, City of Seattle, Wash. 


65-mile oil pipeline, north of Seattle. 
Client, Trans Mountain Oil Pipe Line 
Corp., Wash. 


Harry E. Roller, Seattle, Wash. 
Home for the retired, 50 units. Pre- 
liminary design stage only. $400,000. 
Client, non-profit corporation. 


Holmes & Narver, Inc., Los Angeles. 
Design, engineer, and construct catalytic 
reformer at Tacoma, Wash., oil re- 
finery. $750,000. Client, U. S. Oil & Re- 
fining Co. 


Carey & Kramer, Seattle, Wash. P 

Dry dock #6, Puget Sound Navy Yard, 
Bremerton, Wash. Length, 1150 ft, 
width, 205 ft, width of moles, 300 ft 
(includes 3 piers). Joint venture with 
Moran, Proctor, Mueser & Rutledge, 
N. Y. C. $36,000,000. Client, U. S. Navy. 


Tolt River Dam located about 50 miles 
from Seattle. $7,000,000. Client, City of 
Seattle, Wash. 


WEST VIRGINIA 


Parros & Pelley, Pittsburgh, Pa. 
Jackson junior high school, Vienna, 
W. Va. $600,000. Client, Charles J. Ross, 
Architect, Parkersburg, W. Virginia. 


West side elementary school. Class- 
rooms, central heating plant for new 
and existing school buildings. $150,000. 
Client, Board of Education, Bloomer. 


Sunday school addition. Classrooms, 
social room, and offices. $100,000. Client, 
Board of Trustees, Hope Lutheran 
Church, Eau Claire, Wis. 


WISCONSIN 


E. F. Klingler & Associates, Inc., Eau 
Claire, Wis. 

Elementary school, Catawba, Wis. Class- 
rooms, all-purpose room, kitchen, and 
offices. $130,000. Client, Board of Edu- 
cation, Jt. Dist. #1, Phillips, Wis. 


Fargo Engineering Co., Jackson, Mich. 
Preliminary planning stage on hydro- 
electric plant located on the Chippewa 
River, Wis. Application for Preliminary 
Permit has been made to Federal Pow- 
er Commission so that more extensive 
field investigation may be made. $13,- 
500,000. Client, Dairyland Power Co- 
operative, La Crosse, Wis. 


FOREIGN 


R. W. Beck and Associates, Seattle. 
Hydroelectric rehabilitation at Ketchi- 
kan, Alaska. One concrete diversion 
dam, one reinforced concrete intake 
structure, 370 ft of 36-in. steel pen- 
stock, installation of a new 2500-hp 
turbine, and 1750-kva generator with 


revisions to switchgear and switchyard. 
$1,000,000. Client, Ketchikan Public 
Utilities, Ketchikan, Alaska. 


Hugh M. Lyman, Salt Lake City, Utah, 
New temple and college, 1300-acre tract 
site in New Zealand. $8,000,000 (est.) 
Client, Church of Jesus Christ of Lat- 
ter Day Saints. 


Parsons, Brinckerhoff, Hall & Macdon- 
ald, New York, N. Y. 

Basic design of electrical and mechani- 
cal equipment for two 6500-foot long, 
two-lane tunnels and two 1480-foot 
long tunnels. Client, Jardim Botanico- 
Cosme Velho-Paulo de Frontin Tun- 
nels, Rio de Janeiro, Brazil. 


Development and design of new port 
to serve the City of Guayaquil. Pre- 
liminary economic and_ engineering 
report to establish master plan for 
port, with preliminary designs and 
cost estimates; forecast future income; 
plan program for financing and pres- 
ent conclusions on the economic jus- 
tification. Client, Puerto Nuevo, 
Ecuador. 


Fred S. Dubin Associates, Hartford, 
Conn. 

American Embassy. Plumbing, heating, 
ventilating, electrical. Dublin, Ireland. 
$600,000. Client, U. S. State Depart- 
ment and John MacL. Johansen, Arch. 


Historical Gunpowder Caverns. Air 
conditioning and moisture control. Ber- 
muda, B.W.I. Client, Salisbury Con- 
struction Co., Ltd., Hamilton, Bermuda. 


Chemical and Industrial Corp., Cin- 
cinnati, Ohio. 

Construction of 250-ton per day nitric 
acid plant to be built at Stanford-le- 
Hope on the Thames estuary. Client, 
Fisons, Limited, Suffolk, England. 


General Engineering Associates, Wash- 
ington, D. C. 

American Embassy office building, 
Athens, Greece. Mechanical and elec- 
trical. Client, The Architects Collabora- 
tive, Cambridge, Mass. 


American Embassy, Baghdad, Iraq. Me- 
chanical and electrical. Client, Jose 
Luis Sert, Cambridge, Mass., Architect. 


Gerald J. Spolter, Miami Beach, Fila. 
Office building, 6-story, structural steel 
frame on spread footing foundation. 
Nassau, Bahamas. $275,000. Client, Car- 
los B. Schoeppl, Architect, Miami, Fila. 


Carey & Kramer, Seattle, Wash. _ 
Sitka hydroelectric project at Sitka, 
Alaska. Work includes 200-ft high dam, 
6000 feet of 10-ft tunnel and 6000-kw 
power station. $4,000,000. Client, City of 
Sitka, Alaska. 


Kaiser Engineers Internation2!, Inc., 
Oakland, Calif. 

Four pumping plants, water treatment 
plant, four reservoirs, water distribu- 
tion system, and electrical transmission 
line. Asuncion, Paraguay. Client, be 4 
of Asuncion. 
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INSIDE STORY: 


Why a Heat Exchanger Poses for an X-ray 


This technician is giving a clean bill of health to a com- 
pieted weld on a P-K heat exchanger. Like the x-ray of 
your chest, this x-ray picture is designed to pick up flaws 
before they have a chance to become harmful. 

Pinholes, lamination, slag inclusions, and all other 
symptoms of failure are ruled out by this process, which 
is used to scrutinize the “inside” of every weld. Such 
radiographs are indispensible in manufacturing pres- 
sure vessels that will meet every test of time and use. 
Each x-ray is checked by a representative of the Hart- 
ford Steam Boiler Inspection and Insurance Company 
~ior further insurance that every P-K heat exchanger 
meets or exceeds the rigid standards of the 1952 ASME 
Code for Unfired Pressure Vessels. 


But weld x-rays at P-K represent only a precaution. 


Patterson 


Chemical and 


They don’t speak for the fact that all P-K welders are 
ASME qualified for a total of more than 50 types of 
welding procedures—meaning that the likelihood that 
flaws will occur at all is minimized. Nor can you see in 
an x-ray photo the incredibly careful design and calcula- 
tion that goes into every P-K pressure vessel, to assure 
that it will be thermally and physically correct in every 
way. 

Add this all-important knowledge of thermal design 
to P-K’s tabricating and testing procedures, and you 
have what makes P-K heat transfer equipment different 
—and better—than all the rest. 

Like proof? We'd be delighted to receive your inquiry. 
The Patterson-Kelley Co., Inc., 1730 Burson Street, East 
Stroudsburg, Penna. Offices in principal cities. 


Kelley 


Process Division 


Twin Sh , 
'n Shell Blenders ©  Autoclaves Pilot Plants ¢ Heat Exchangers ° Ribbon and Double Cone Blenders °¢ Lever Lock Doors 


MARC 
H 1957 161 


















by Zdenek 
Kopal; John Wiley & Sons, Inc.; 
556 pp.; $12.00. 


NuMERICAL ANALYSIS, 


Reviewed by J. C. Bell 
Research Mathematician 
Battelle Memorial Institute 


Kopal’s book furnishes a readable 
introduction to several moderately 
advanced topics in numerical anal- 
ysis, particularly those dealing with 
differentiation and integration with 
respect to one variable. The book 
is unusually full of explanations of 
why the mathematical problems are 
attacked by the methods described. 
When several approaches furnish 
different insights into a problem, 
Kopal proves ready to present them. 


Books 


For 


Consulting Engineers 


This lengthy exposition makes the 
book relatively long, but it also 
should help the reader who must 
study the subject independently. For 
this reason the book may be ap- 
preciated not only by students, but 
also by engineers who find a need for 
numerical analysis. 

After its introduction, the book 
describes several methods of in- 
terpolation based on polynomial ap- 
proximation. Here, as throughout, 
primary attention is paid to the 
algebra, but illustrative numerical 
examples are included. A relatively 
short chapter treats numerical dif- 
ferentiation. Then a long chapter 
presents methods for integrating or- 
dinary differential equations with 





FREE SAMPLE 

We'll send this handy 
paper weight if you re- 
quest it on your com- 
pany stationery. 


New Slip-Proof Design makes 


SERRATED GRATING safest 
WHERE GOOD TRACTION IS IMPORTANT 


Indoors or out, for area gratings in sidewalks, inclined 
walkways, fire escapes—wherever safe-footing is impor- 
tant, this one-piece, resistance-welded grating will provide 
safer working conditions. It’s tailor-made to your require- 
ments. Write for descriptive Catalog CE-37 


pt, ROCKWELL SPRING & AXLE CO. 
APA 


Standard Steel Spring Division 
4015 EAST SEVENTH AVE., GARY, INDIANA 
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conditions imposed at the origin. 
The methods include tabular dif- 
ferences, expansion in power series, 
successive extrapolation, and suc- 
cessive substitutions associated with 
automatic computers. 

The solution of ordinary differen- 
tial equations with boundary con- 
ditions at separated points occupies 
two chapters. Their main concern is 
to find characteristic numbers and 
functions with which solutions may 
be constructed. A variety of form- 
ulas provide various degrees of ac- 
curacy and complexity. A _ long 
chapter treats numerical evaluation 
of definite integrals. The first em- 
phasis is on ideally efficient schemes, 
such as Gaussian and related quad- 
ratures; but plans for meeting other 
needs are described, such as the 
Newton-Cotes method for equally 
spaced abscissae. Good tables of co- 
efficients are included for imple- 
menting the various quadratures, 
Finally, a chapter is devoted to in- 
tegral and integro-differential equa- 
tions, furnishing some general 
theory, plus plans for numerical 
solution using algebraic, iterative, 
and least-squares methods. 

The introductory chapter is an 
essay on numerical analysis which 
should interest most engineers and 
mathematicians. It reviews the his- 
tory of numerical reasoning, and 
pleads for its proper use today. The 
author observes that the classical 
mathematical analysis, depending 
strongly on linearity, often proves 
futile in modern scientific problems. 
He reasons that we should use the 
methods of infinitesimal calculus 
when they help, but should avoid 
them by a recourse to algebra (and 
hence numerical calculation) when 
the calculus becomes unmanageable. 
Modern computing machinery 
makes the latter course feasible. 















































ALSO AVAILABLE 


NATIONAL PLUMBING CODE HAND- 
BOOK: STANDARDS AND Desicn IN- 
FORMATION, edited by Vincent T. 
Manas, Consulting Engineer; Mc- 
Graw-Hill Book Co., Inc.; 544 pp.; 
$7.50. 

Based on National Plumbing Code 
ASA A40.8, this handbook explains 
and illustrates the meaning and in- 
tent of the Code. It includes related 
technical information and data to 
aid in design and installation of 
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circuit breaker 
plug-in 
for switchboard 


mounting 


* ANOTHER ADVANCED DESIGN FROM WESTINGHOUSE 





To install: (1) just plug 
in the breaker, and (2) 
fasten four bolts. It’s that 
simple. For maintenance 
inspection or rating 
exchange, reverse 

the procedure. 





* AN 
OTHER ADVANCED DESIGN FROM WESTINGHOUSE ¢ ANOTHER ADVANCED DESIGN FROM WESTINGHOUSE e 


MARCH 1957 


+ ANOTHER ADVANCED DESIGN FROM WESTINGHOUSE «© ANOTHER 


SSNOHONILSAM WOYSA NDISASA ASONVAGY 


SSNOHONILSSM WOES NDOISSA ASONVAGY YUSHLONY ° 


WOYsS NDOISSG AGSONVAGY YUSHLONY 


You CAN BE SURE...1F ITS Westinghouse 
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ANOTHER ADVANCED DESIGN FROM WESTINGHOUSE eo 


You can’t minimize the importance of safe- 
guarding your men on the job. Now from 
Westinghouse you can have that protection 
in a standard AB breaker with new drawout 
terminals designed not only for safety but 
for ease of handling. 

This is another new product of Westinghouse 
research and development. Another advanced 
design from Westinghouse. 

There are no live bolts or nuts to remove. 
And hot switchboard terminals are shielded 
...even when breakers have been removed. 
No projections hazard electricians; the posi- 
tion of studs and tulip connectors has been 
reversed. This new design also prevents 
damage from falling hardware or tools. 

Westinghouse offers a complete AB breaker 
line, including kits of plug-in parts. You'll 
find all the facts in Westinghouse Booklets 
DB 29-150 and PL 29-120. To get your copies, 
write to Westinghouse Electric Corporation, 
Box 868, Pittsburgh 30, Pennsylvania. 


J-30247M 
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plumbing, water supply, sewage, and 
drainage systems that will meet 
Code requirements. Chapters relat- 
ing to research and special techni- 
cal material were written by Herbert 
N. Eaton, formerly chief, Hydraulics 


Laboratory, NBS 
+ 


Copes, EL&cTRica., 
Fire Protection 


$6.00 ($4.50 to 


NATIONAL Fine 
Vol. V: National 
Association; 704 pp., 
NFPA members) 
This book gives the complete of- 


ficial text with tentative interim 
amendments adopted by the Na- 
tional Electrical Code Committee 


to July 30, 1956, and an index to 
electrical provisions of other NFPA 
Standards, plus: 


NFPA No. 71. “Central Station 
Protective Signaling System, 1956 
Edition.” 

NFPA No. 72. ‘‘Proprietary, 


Auxiliary, Remote Station, and Lo- 
cal Protective Signaling Systems, 
1956 Edition.” 


NFPA No. 73. “Municipal Fire 
Alarm Systems, 1956 Edition.” 
NFPA No. 74. “Automatic Fire 


Alarm Systems for Private Dwel- 
lings.” 
NFPA No. 77. “Static Electricity.” 
NFPA No. 78. “Code for Protec- 
tion Against Lightning.” 










for faster, safer, easier, 
liquids loading and 
unloading of tank 
trucks and tank cars. 





LL ee ~~ 
OPW loading Assemblies have long 
been known for their really effortless 
flexible loading, practical compactness, 
maneuverability and long service life. 


O° SGT SE ETRE a oT cee 


FREE CATALOG F-32 provides a de- 
tailed study of OPW‘s Spring-Balanced 
and Counter-Balanced styles, in addi- 
tion to engineering data, components, 
and a wide range of applications. 


JORDAN CORPORATION 


INDUSTRIAL SALES DIVISION OF OPW CORP 


6013 WIEHE ROAD 
CINCINNATI 13, OHIO 
ELmhurst 1-1352 











On Human Communication, by Dr 
Colin Cherry; John Wiley & Sons, 
Inc., and The Technology Press of 
MIT; 333 pp.; $6.75 

This book constitutes a review 
of recent trends in the study of this 
subject, as it appears in phonetics 
linguistics, information theory, ex 


perimental psychology, and seman 


tics. It examines various communi 
eation sciences, how they relate to 
each other, and the areas open to 
further investigation. Dr. Cherry is 


currently Henry Mark Pease Reade: 
in Telecommunication at the Im 
perial College of the University of 
London. He has done extensive re- 
search in mathematics, electrical 
telecommunication, linquistics, and 
experimental psychology. 


ALUMINUM IN MOopERN ARCHITECTURE, 
two volumes, by John Peter and 
Paul Weidlinger; Reinhold Publish- 
ing Corp.; 255 pp. (Vol. I), $10.00; 
403 pp. (Vol. II), $17.50; $25.00 set. 

Volume I, “Buildings,” pictures 
aluminum as used in over one hun- 
dred buildings throughout the world. 
Text explains where and why alumi- 
num was selected for each building. 
Included are extracts from tape 
recorded conversations with twenty- 
six well known architects on the 
future of aluminum in modern 
architecture. 


Volume II, “Architectural Engi- 
neering,” is a technical handbook 
of aluminum engineering, design, 
and detail. It represents organiza- 
tion and editing of architectural 
aluminum data from all important 
aluminum producers and fabricators 
in this country and abroad, and in- 
cludes the standards adopted by the 
industry associations. Besides prac- 
tical aids on costs and specifications, 
it discusses original research now 
being carried on. 

The two volumes were prepared 
under sponsorship of Reynolds 
Metals Co. 


The following publications on 
urban renewal are available from 
the Superintendent of Documents, 
Government Printing Office, Wash- 
ington 25, D.C. 

“Urban Renewal—What It is,” 12 
pp., 10¢, Catalog No. HH 1.2: Ur 4. 

“Replacing Blight With Good 
Homes,” 12 pp., 10¢, Catalog No. 
HH 1.2:B 61. 

“The Workable Program—What 
It Is,” 8 pp., 10¢, Catalog No. HH 
1.2:P 94/3. 

“How Localities Can Develop a 
Workable Program for Urban Re- 
newal,” 12 pp., 10¢, Catalog No. HH 
1.2:Ur 1/955-2. 

“Comparative Digest of Municipal 
and County Zoning Enabling Stat- 
utes,” 70 pp., 60¢, Catalog No. HH 
1.2:Z 7. 

“Slums and Blight . . . A Disease 


of Urban Life,” 22 pp., 15¢, Catalow 


No. HH 7.3:2 
“Provisions of Housing Codes | 
Various American Cities,” 31 p; 
75¢, Catalog No. HH 7.3:3 
“Approaches to Urban Renewal! 
Several Cities,” 31 pp., 25¢, Catal 
No. HH 73:1 


Maruematics Rereesner ror Pu 
FESSIONAL ENGINEERS AND LAND St 
vevors’ License, by John D. Cor 
stance, P.E.; DeTroy Press, In 
paperbound; $2.00 

The problems in this book ar 
complete with solutions and ( 
based on a survey of problems ap 
pearing in examinations in a num- 
ber of states. Information is given 
on the various types of problems 
that can be expected in examina- 
tions so that further work on the 
various types can be done with 
standard reference textbooks. 


“Fly Ash for Use As a Construc- 
tion Material,” available from Bi- 
tuminous Coal Research, Inc. for 
$1.00, has been prepared as a hand- 
book including sources, specifica- 
tions, and present uses of fly ash. 
Address of the Bureau is 121 Mey- 
ran Ave., Pittsburgh 13, Pa. 


FILMS 


“Tre ErcHtu Sea,” Caterpillar Trac- 
tor Co., sound and color, 2842 min. 

The story of the planning and de- 
velopment of the St. Lawrence Sea- 
way is narrated by Walter Cronkite 
in documentary style in this new 
film. It shows construction of coffer 
dams and the method used in divert- 
ing the river from its natural bed. 
The film is available from the Ad- 
vertising Division of Caterpillar 
Tractor Co., Peoria, II. 


“ELECTRONIC COMPUTERS IMPROVE 
MANAGEMENT CONTROL,” University 
Extension, University of California, 
16 mm, sound and color, 15 min. 
This film describes the use of com- 
puters for improving and control- 
ling production procedures, explain- 
ing potentials of electronic data 
processing techniques to businesses. 





TO ORDER BOOKS 


As a readers’ service, Con- 
SULTING ENGINEER will order 
reviewed books or any other 
technical volumes. In ordering 
books, give title, author, and 
publisher and enclose check.” 
Address is 227 Wayne Si.. 
St. Joseph, Michigan. 
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